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will use more 


“GLASEF 


(P.T.F.E.) 


aircraft cables 


Glasef cables with P.T.F.E. (Poly- 
tetrafluoroethylene) are capable of 
withstanding temperatures from 
minus 75°C up to 250°C. 

We shall be pleased to send you 
Publication No. 319 containing 
further information on BICC 
Glasef Aircraft Cables. 


AIRCRAFT CABLES 


BRITISH INS OLA TED CALLER DER’ S CABLES LIMUtT-E DO 
NORFOLK HOUSE, NORFOLK ST MEE T., LONDON, wsGsd 
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THE WESTLAND S.55 HELICOPTER 


FLIGHT 
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THE 
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Aircraft of the rotating-wing type 
are finding increasingly important 
parts to play in both civil and 
military spheres. Indeed, the heli- 
copter is proving the answer to 
many transport problems of the 
present day. 


The greatest single contribution 
to the development of the heli- 
copter has been in the metallurgical 
field. We are proud to be supply- 
ing castings of high strength alum- 
inium, magnesium-zirconium alloy 
and bronze—among other 
products—to the leading manu- 
facturers of these aircraft. 
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CONTROLS 


GEAR 


Westland Helicopters 


INTEGRAL LTD. 


Tel. 24984 


WOLVERHAMPTON 





Photograph by courtesy ‘The Aeroplane’ 


* 
HALLS AIRCRAFT FINISHES 
ARE APPROVED BY 
A.1.D. and A.R.B. 


* 





Halls Aircraft Finishes 
were supplied to 

The Bristol Aeroplane 
Company Limited 

and were used on the Bristol 


Type 173 Helicopter 


JOHN HALL & SONS 


(BRISTOL & LONDON) LTD 


HENGROVE, BRISTOL 4 
TELEPHONE : WHITCHURCH 2162 


1-5 ST. FANCRAS WAY, LONDON, 
N.W.1 


TELEPHONE : EUSTON 2262 
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‘BOMBARDIER’ 


is in production both tor military and civil aircraft. The direct injection 
system of this 180 h.p. engine provides three outstanding advantages — 
Low Fuel Consumption — Rapid Throttle Response— Minimises Induction Icing. 


BLACKBURN AND GENERAL AIRCRAFT LTD - BROUGH - EAST YORKS - ENGLAND 














4 


PATENT UNIVERSAL 


BALL JOINTS 


Simple. Sturdy. Reliable. 
These qualities account for 
the increasing use of ME uni- 
versal joints throughout the 
engineering industry. 92%, 
to 98°, efficient (N.P.L. cer- 
tified), they are the lightest 
and most compact ball joints 
yet produced. Nine standard 
sizes for shaft diameters of 
bin. to 1§ in. 


FLIGHT 
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HOOKE’S TYPE 
JOINTS 


A joint developed for less 
severe duty than the ME 
patent ball joint. Inexpensive 
to fit and needs no telescop- 
ing sleeves. Will stand both 
tension and compression 
loads. Nine standard sizes 
for shaft diameters of } in. to 
1g in. Illustration shows light- 
type joint specially developed 
for aircraft use. 


DIRT EXCLUDING 
COVERS AVAILABLE 
FOR BOTH TYPES 


ASK FOR COMPLETE 
CATALOGUE 


4 TYPE FOR EVERY OOTI 


SPECIALISTS 


USED ON VARIOUS HELICOPTER DRIVES 


IN PRECISION MACHINED AIRCRAFT 


COMPONENTS e HORIZONTAL & VERTICAL COMPARATORS 
@ MEDIGRAPH PERSPECTIVE DRAWING INSTRUMENTS 


THE MOLLART ENGINEERING CO. LIMITED 


KINGSTON BY-PASS, SURBITON, SURREY 


AIR MINISTRY APPROVED GAUGE TEST HOUSE AUTHORITY No. 


T.N. ELMBRIDGE 


3352:°3:4°5 


T.A. PRECISION 


SURBITON 


89755/3| 





Precision im sheetmetal 


FOR THE AIRCRAFT INDUSTRY 


BURNLEY AIRCRAFT PRODUCTS LTD 


FULLEDGE WORKS - 


BURNLEY 


* LANCS - 


ENGLAND 


Burnley Aircraft 
Products specialise in 
the manufacture and 
pipes, 


exhaust 


repair of jet 
flame tubes, 


units and discharge 


nozzles, etc. 


Phone : Burnley 3121 





n.d.n. 943 
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Hot air control 


This reducing valve for pressurising 
fuel tanks is one of a series available to control 


hot air tapped from jet engines. 


Hymatic 


‘WE, TOO, MAKE THINGS EASY IN THE AIR’ 


The Hymatic Engineering Co. Ltd., Redditch, Worcestershire 





ELECTRIC EQUIPMENT 


for 
AIRCRAFT 


Whatever the type of aircraft, BTH 
can design and develop the complete 
electric power system and supply the 
appropriate equipment, including: 

A.C, and D.C. motors and generators ; 
motor-generating sets with electronic 
regulators; gas-operated turbo-starters ; 


Mazda lamps, etc. With over fifty-four 


years’ experience of the manufacture of 


electrical equipment, and _ extensive 
manufacturing resources devoted en- 
tirely to these products, BTH is in an 
unrivalled position to fulfil the needs 


of aircraft industry. 


BRITISH THOMSON-HOUSTON 


COMPANY LIMITED + COVENTRY * ENGLAND 


Member of the AE! group of companies 


av 
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“Ah, now I see, sir!” 


Our chairman was raised in the simple faith that 
every picture tells a story. So he is a firm believer in 
the value of WEST photo-copies to circulate infor- 
mation quickly and accurately. 

The beauty about photo-copies, he says, is that 
they leave no room for mistakes or arguments. The 
design, plan, drawing, or message is down in black 
and white for the whole world to see, and once seen 
is never forgotten. 

Why not use WEST photo-copies in your business 
for putting the whole staff ‘in the picture’—with 
speed and accuracy? A copy can cost as little as 6d., 
and the job can be done within 24 hours. Reproduc- 
tions can be supplied on paper, card, glass, trans- 
parent film, tracing-cloth and other materials ; and 
bulky sets of documents can be reduced in size by 
photo-priuting, for easy storage in bulk. 


LY 


photo-copies 


Send your work by post and in confidence to 


A. 


3 


PARTNERS LTD. (established 1888) 
WESTMINSTER, LONDON, S.W.1 
WHItehall 5677 


west & 
6 BROADWAY, 
Telephone: 









23 JANUARY 1953 FLIGHT 7 





PRODUCTIVITY 






PROFUNDITIES: 







A ama 





mi 
‘ions 


One of the 


greatest 















' contributions to : 





~~ ee 
> 
= 


‘ productivity iS 
; Reliability q 
































‘wat . 
Cid 
he ‘ 
ce 
ie 
ee. ¥ 
ae ge ae mat dg } ity ie fh is ii sib Hi 
adie AEG bd . a sis het lille itch Mi bin a iia lie i Ml sie a dt ial Lai ‘ . ae) la vl 






If you’re looking for high productivity you 
can’t afford to take chances on reliability, 
and only fine quality will give you the 
reliability you need for consistently high 
performance. These attributes are 
synonymous with SALTER. 
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You can rely on 


SALTER 


SPRINGS 
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SALTER & co. CF Be. Wes tT BROMWICH 





GEO. 
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Simplicity 


PLUS... 


ERMETO joints are simple to use, can be made in a matter 
of moments and are capable of withstanding the highest industrial 
pressures. Unaffected by vibration, they can be made, broken 
and re-made indefinitely and are completely pressure tight under 
all conditions. 


We are always pleased 
to forward copies of 
catalogues, price lists, 
etc., covering our stan- 
dard ranges of pipe 
fittings and high-pres- 
sure valves, 


3 A M a SELF-SEALING COUPLINGS 


Regd. Trade Mark 


BRITISH ERMETO CORPORATION LTD., MAIDENHEAD, BERKS. Telephone : Maidenhead 2271/4 











The world’s finest Engine-driven Power Plant 


500 amp. Ground Power Unit 
driven by Ford V8 engine 
and with patented Petboost 
F emo Petbow product to 1,400 amps. momentary. 
embodies the accumu- 
lated experience of - 0 
twenty-one years production en 
of fine power plant. A.C. 
generating sets range from a 
tiny 800 watt petrol-engined 
unit to a 175 KVA self-con- 
tained diesel-driven Power 
Station. A range of Airfield 
Ground Power Units of up 
to 99 KW momentary output 
caters for every requirement 
3 KW A.C. Generating Plant for in this field. 
Automatic operation on Mains 
failure. 


We also manufacture engine and motor-driven 


welding plant, welding electrodes, Mobile LIMITED 
Workshops and Surgeries. Please write for 


literature. SANDWICH - KENT 


PRODUCTS OF ONE OF THE WORLD'S LARGEST MANUFACTURERS OF ENGINE-DRIVEN POWER PLANT 





Those who are interested in helicopter travel and 

transport will know that the Westland S51 (three passengers, two pilots) 

are British from undercarriage to rotor blade. 

They may not know, unless we tell them, that most of the aluminium-alloy sheet 
and sections used on these 


famous machines are supplied by T.I1. Aluminium. 


When your thoughts hover . 


T.I. ALUMINIUM LTD. 


Redfern Road, Tyseley, Birmingham, 11. Telephone: Acocks Green 3333 


A ® Company ALUMINIUM AND ALUMINIUM ALLAY INGOT, BILLETS, SLABS, SHEET, STRIP, TUB 


A.L.D. AND LLOYD'S SPECIFICATIONS 


Flight, 23 January 


19$3 
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ACTUATORS LIMIT SWITCHES ELEC TAIN. MOTORS « €7¢. 


ELECTRICAL COMPONENTS 


OF AIRCRAFT 


ERS 


Sd co * 
' THE NEW INN 
‘\, Q@LOUCESTER.. 


AK 


< 
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One of the few remaining ancient 


inns which are a relic of the days 


betore the stage coach put inns on 


the map of England. Its delightful j , Electric Actuator 
Type EO} 150 Mk.2 


LIM 


galleried courtyard was the setting 


for the performance of plays in This actuator has a maximum working 
load of 255 Ibs with an operating time 
of 10 seconds, for a full stroke of three 
inches, and a consumption of 2°| amps. 


Elizabethan times. 


QUALITY AND ENDURANCE are the characteristics of this old inn and such characteristics 
are to be found in electrical components made by Western Manufacturing (Reading) Ltd, 


We are proud that, in their own small way, our components and accessories have played 


ACTURING (READING) 


some part in the achievements of the British Aircraft Industry. 


~ 


UF 


Better known for our Electric Actuators, which have solved many problems of remote control, 


MAN 


we manufacture a wide range of electrical accessories and components for the Aircraft Industry. 


If we can be of service to you, please do not hesitate to make use of our technical knowledge, 
- L> 


SLNINOdWOD WWDIYLD3713 LIVYDYIV JO SYAAVW © GALINIT (ONIGV3Y) ONIYNLOVANNVWW NYSLSIM @ 


SY WESTERN 


Telephone: SONNING 2351 





23 JANUARY 1953 FLIGHT 


‘ " 


the smaller and = the netter } 


Sometimes we think we must be our own 





worst enemies. As soon as we produce a good 
aircraft gauge —and the Pacitor gauge is a very 

fine instrument — we start to criticise it. Is it too 
heavy ? Does it take up too much room ? Can this, 
that, or the other be bettered ? Well, that’s what 
we’ve done this time. And the result of all our 
back-biting is the NEW Pacitor gauge. 


Indicator, Oscillator and Rectifier on this new 





equipment are combined in one unit, making it very 
compact, easy to install and easy to service. And it 
is only one-third the weight of its predecessor. 

Yet it still records accurately the contents of 
individual tanks or several tanks summated on the 
same dial. In short, it’s a better gauge all round. 
Developed under the auspices of the 


Mimstry of Supply. 


THE Pacitor ELECTRONIC FUEL CONTENTS GAUGE 
\ 


Enquiries to 


SIMMONDS AEROCESSORIES LTD., 
BYRON HOUSE, 7-8-9, ST. JAMES'S ST., LONDON. S.W.1, 
Head Office & Works 
TREFOREST, GLAMORGAN. ALSO BIRMINGHAM 
STOCKHOLM, MELBOURNE, SYDNEY, AMSTERDAM AND MILAN. 
CRC 35P 
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TURBO-STARTING 
TIME SWITCH 


This switch incorporates a constant speed governed motor 
driving through a reduction gearbox, a bank of cams. 

It provides an automatic sequence of operations for the 
starting of gas turbine engines, and operates on a 

24-volt D.C. supply (nominal). The switch will operate in 
temperatures ranging from—45° C. to +90° C., and is 


sealed to withstand internal pressures up to 2.5 p.s.1. 


TEDDINGTON CONTROLS LTD., CEFN COED, MERTHYR TYDFIL, SOUTH WALES (Merthyr Tydfil 666) 








G/UPLINGS 


f 


Chosen for the 


D.H. Gomey aircraft 


operated by three world- 


famous Airline Companies 


Technical details from AJ RCRAFT MATERIALS LIMITED 


MIDLAND ROAD, LONDON, N.W.1I. Tel.: EUSton 6151 (7 lines) 
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Gentlemen 


the ‘“‘Boost’’ is 


on all 


British Helicopters 


SELF PRIMING PUMP & ENGINEERING CO. LTD., SLOUGH, BUCKS 
TELEPHONE: SLOUGH 23277 


: Booster Pumps C Fuel Line Equipment 
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AIRCRAFT COMPONENT ASSEMBLY 


ELECTRICAL ENGINEERING CONSTRUCTION CO. LTD. 


TOTNES ENGLAND 


Telegrams: REDEVON TOTNES Telephone: TOTNES 3282 





Tun gu M ALLOY 


THE TUNGUM COMPANY LIMITED, Brandon House, Painswick Road, Cheltenham, Glos. 
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a9 Pyrislol 
ST IELOL 171 & 173 
helicopters powered by 
ALVIS LEONIDES engines 


fitted with HOBSON 
INJECTION CARBURETTERS 

















™WESTLAND 


SIKORSKY S.51 
powered by 
ALVIS LEONIDES engine 
fitted with HOBSON 
INJECTION CARBURETTERS 











Hobson 


THE NAME SYNONYMOUS WITH THE 
RESEARCH AND DEVELOPMENT IN 
CARBURETTERS FOR AIRCRAFT 
ENGINES OF ANY CAPACITY 











In producing these—the first British engines 
developed specifically for Helicopters— 
Alvis Ltd. again choose Hobson Injection 
Carburetters. The precision and unfailing 
reliability of these units have been proved 
in every sphere of aircraft activity and 
are generally acknowledged throughout 
the Industry. 


H. M. HOBSON LTD. * FORDHOUSES - WOLVERHAMPTON 


Licensees in U.S.A. and Canada: Simmonds Aerocessories Incorporated 
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We may be able to help you with— 


VIBRATION 


EQUIPMENT 


® STRESS & STRAIN 
MEASUREMENT 


® TIME BASES 
© HIGH SPEED COUNTING 


© TEMPERATURE 
MEASUREMENT 


The D.W.A. Hand-held Vibrograph illustrated 
above is a completely portable unit for recording 
on waxed paper the characteristics of vibration in 
a structure or member. 


The instrument, operated from a 12v. battery, is 
ideal for flight testing or indeed for use in any 
research or experimental department. To obtain 
a record the probe has merely to be brought into 
contact with the vibrating member and the knob 
depressed for a few seconds. 





DAVIS, WYNN & ANDREWS Ltd. 


Instruments and Scientific Equipment 


VITTORIA HOUSE - CHELTENHAM 


‘Grams: “‘Invention"’ Tel: 53606 
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watch for still 
MORE new 


developments in 


FIRE FIGHTING 
EQUIPMENT 





The advance towards complete Fire Protection for Aircraft 
is moving streadily forward—Pyrene Smoke Detectors and 
CO.—Duo-head Fire Extinguishing Systems are now exten- 
sively installed on leading civil air liners. New safeguards 
for aircraft include Pyrene Fire Detectors, Visual Smoke 
Indicators and Aircraft Wheel Chocks. Write now for new 
illustrated literature describing the latest Pyrene Fire and 
Safety equipment for Aircraft and Airfields. Dept. FLI. 


THE PYRENE COMPANY LIMITED 


9, Grosvenor Gardens, London, S.W.1. Tel.: ViCtoria 3401 
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or on the South Bank site . . . 


is not so important from the passengers’ 
nd crews’ point of view...PROVIDED THAT: THEY LAND 
ON PALMER BRAKED-WHEELS AND TYRES... 


The lightness of Palmer braked wheels and tyres 
places the least possible burden on the rotors consistent 
with the sure-footedness and strength that Helicopter 


constructors and PALMER know to be essential. 


(ae BRAKED-WHEELS & TYRES 


PALMERS are the pioneers in this country of pontoons for 
Helicopters alighting on land or sea. To make quite 

certain that Palmer Pontoons are land-worthy they were 
subjected to a test in development that would make an 
Indian fakir look to his laurels. Fully inflated they were 
literally crashed down on iron spikes and came off unscathed. 


THE PALMER TYRE LTD. - PENFOLD STREET - EDGWARE ROAD - LONDON: N-W:8 
G.P.101 
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Search with single-engine economy 












































Strike with twin-engine performance 















































Security with twin-engine safety 


Simplicity with single-engine installation 


Designed and constructed for the Royal Navy by 


FAIREY 


THE PATREY AVAATION COMPANY LCOMITED, HATES, MIDBOLESEX 
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The Subject of this Issue 


E devote almost all the pages of this enlarged issue of Flight to the subject of 
Wi: world’s helicopters. It is our hope that the comprehensive review of types— 

revealing a great variety of sizes, configurations and duties—and the feature 
articles specially contributed by leading authorities will help to bring rotorcraft into 
a truer perspective in this country and elsewhere. 

Progress in recent years has been rapid; so much so that there is quite a widespread 
belief that the helicopter is a new, post-war development. References to historical 
designs and photographs of some of the earliest machines—to be found in following 
pages—will show such an assumption to be anything but accurate. It is true that until 
the late 1940s the helicopter was not sufficiently developed to be regarded as important 
in military or commercial aviation; but in the few intervening years it has become firmly 
established as an essential front-line military aircraft—in Korea great numbers are in 
operation with United Nations forces. Foundations have been laid, too, for passenger 
and mail services in many parts of the world, and a remarkable variety of agricultural, 
rescue and communications duties have been successfully undertaken. 

What of the immediate future of British helicopters ? There are several ingenious pro- 
jects for military and civil duties, (including five design-studies for B.E.A.) and a few pro- 
mising prototypes. Civil operators have shown an active interest and various requirements 
are now fairly well defined. In particular, the ““BEAbus” specification amounts to one 
conception of the DC-3 replacement. Less is known of military needs, and we are told 
that the Services are slow in making up their minds or committing themselves to develop- 
ment contracts or production orders. As we remarked a few wecks ago, if no individual 
organization or group will sponsor new designs now, there will be no machines for 
Services, airlines or export in three or four years’ time. We may add here that there 
are but twenty-odd helicopters on the current British civil register. America’s position 
in regard to jet transports (though certainly not helicopters) is an object lesson in neglect 
of development contracts and prototypes. Similarly—or conversely—this country’s 
present happy position regarding new civil transports should provide the necessary 
encouragement to those within whose power it lies to engineer a parallel situation in the 
helicopter markets of 1956-60. So far, rotorplanes seem to have lacked official sponsors 
with sufficient authority to ensure results. 


The Manufacturers 


In studying this issue it will occur to some readers that, while the many small and 
larger American manufacturers of helicopters are nearly all new to aviation, the British 
designs bear the names of our oldest-established companies. Of the exceptions in 
America, Bell are no longer primarily concerned with production of military or civil 
aeroplanes, and Sikorsky is a separate division of the United Aircraft Corporationl 
It may well prove to be to our advantage to have long aviation-experience behind British 
helicopters; on the other hand, development might be slowed up if small sub-divisions 
concerned with rotating-wing designs were allowed to become tiresome Cinderellas 
within large families. The successes of certain American constructors have been 
attributed to their single-minded concentration upon the helicopter : to survive they had 
to work both fast and well. 

That helicopters should have reached such a stage of development that some fifty 
distinct types find a place in these pages is most gratifying. Readers of long standing 
will recall our enthusiasm for the early, faltering steps taken in this country, to some of 
which W/C. Brie refers in his historical review on pages 94-97. We now reaffirm our 
faith in the future of rotorplanes; we have no doubt that the rapidity of their advance 
will astonish many and cause dismay among those who like to belittle their future. 
Export prospects for a year or two hence are very bright. Following a slow start (or in 
some cases a re-start) after the war, the British manufacturers are now making excellent 
progress; but they have a right to expect early guidance and material help from their 
main military and civil customers. 





FROM ALL 


Duke of Edinburgh’s R.A.F. Commission 
ON January 1§th the Air Ministry announced that Her Majesty 

the Queen had been graciously pleased to appoint H.R.H. 
the Duke of Edinburgh to a commission in the Royal Air Force, 
in the rank of Marshal of the Royal Air Force, with effect from 
that date. Simultaneous announcements by the Admiralty and 
War Office gave news, respectively, of the Duke’s promotion to 
ranks of Admiral of the Fleet (he is already a commander in the 
Royal Navy) and of Field Marshal. 

As most Flight readers are aware, His Royal Highness is re- 
ceiving flying lessons from an R.A.F. instructor (F/L. C. R. 
Gordon); he had his first on November 12th, and on December 
20th he went solo in the D.H. Chipmunk. The Duke, who re- 
cently succeeded the late King as Air Commodore-in-Chief of 
the Air Training Corps, now becomes the third member of the 
Royal Family to have held the highest rank in the R.A.F. 

King George V did not hold the rank as such, but assumed the 
title of Chief of the Royal Air Force. The Duke of Windsor was 
appointed a Marshal of the Royal Air Force on his accession in 
1936 and has retained that rank since his abdication, and the late 
King George VI also assumed the rank on his accession. Both 
the Duke of Windsor and King George VI learned to fly, the 
former being taught by A. Cdre. Sir Edward Fielden and the 
latter by Air Chief MarShal Sir Alec Coryton, 


Coronation Review: Odiham Chosen 
DIHAM, the well-known Fighter Command station near 
Basingstoke, Hants, and Farnham, Surrey—about 40 miles from 

London—has been chosen as the venue of the Coronation Review 

of the Royal Air Force by Her Majesty the Queen, which will 

take place on July 15th. 

This permanent station, constructed in 1936, has, since the war, 
become one of the best known bases of Fighter Command. It was 
originally used by Nos. 4 and 13 Army Co-operation Squadrons, 
When these units left for France early in 1940 Odiham was taken 
over by Fighter Command, and after the fall of France it was used 
primarily as a training base for Allied personnel. After the war, 
‘Transport Command operated it for a time as a Dakota base; then 
it became a fighter station again. 
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QUARTERS 


Zurich Show 


[N June, from the 19th to the 28th (the Paris Show also starts on 
June 26th) a British Chamber of Commerce Show is being 
organized in Zurich at which British aviation interests are to be 
represented. The Hawker Siddeley Group are expected to exhibit 
an Armstrong Siddeley Sapphire turbojet and models of Group 
aircraft, including the Hunter. It is possible also, development 
programme permitting, that a Javelin (two Sapphires) may be 
flown to Switzerland for demonstration. Obviously this aircraft, 
with its short take-off and rapid climb and other qualities, is 
ideally suited to operation in such a country. The Swiss are also 
understood to be particularly interested in the Sapphire turbojet. 

A licence to build the de Havilland Ghost is held in Switzerland 
and the Sulzer company have had under development an axial 
unit of their own design. Recently an official of the company said 
that a new licensing agreement was under negotiation. 


Recognition Trophy Winners 
TH Sixth All-England Aircraft Recognition Competition of 
the Aircraft Recognition Society was held at the Royal Insti- 
tution, London, last Saturday, and the coveted Silver Hurricane 
Trophy was again won by the Royal Observer Corps team from 
Post 19/¥2, Wallington. The Silver Heracles Trophy went to 
No. 305 (Ashford, Kent) Squadron of the Air Training Corps, and 
the new Air Pictorial cup for the highest individual score was won 
by Obs. M. N. Hook, a member of the winning R.O.C. team. 
A further report on the proceedings will appear next week. 


Boyd Trophy Awarded 
RESENTED annually for the most outstanding feat in naval 
aviation, the Boyd Trophy for 1952 has been awarded jointly 
to Nos. 802 and 825 Squadrons, for their operational achievements 
in the Korean war zone. It will be held by H.M.S. Ocean, the 
light fleet carrier from which their aircraft flew for the period May 
to October last year. 

After paying tribute to the “‘offensive spirit, skill, fine airmanship 
and courage” shown by the pilots the citation quotes the following 
figures : In 79 flying days a daily sortie-rate of 76.3 was achieved; 
the highest rate for any one day’s operations was 123. No. 825 
Squadron had only four incidents on deck, resulting in a deck- 
landing accident-rate of 1.496. The longest accident-free sequence 
was 1,613 landings. 

No. 802 Squadron has Sea Furies and accounted for the first 
Mig-15 to be shot down by Naval aircraft. It was initially com- 
manded by Lt. Cdr. S. F. F. Shotton, D.S.C., R.N., who was 
relieved by the late Lt. Cdr. D. A. Dick, D.S.C., R.N. After 
Lt. Cdr. Dick’s death the unit was taken over by Lt. Cdr. P. H. 
London, D.S.C., R.N., who brought it back to Britain. The 
present C.O. is Lt. Cdr. D. M. Steer. 

No 825 is equipped with Fairey Firefles. Cdr. C. K. Roberts, 
R.N., who led the unit in the Korean operations, is still the com- 
manding officer. The unit has a remarkable 1939-1945 war record. 


Sycamores for Australia and Malaya 


ON Friday last H.M.A.S. Vengeance, in the English Channel, 
embarked the three Bristol Sycamore Mk 50s which are 
going into service with the Royal Australian Navy for air/sea 


rescue and general communications duties. A photograph taken 
during the flying-on is reproduced on the left. 

It was after completion of take-off and landing trials on the 
aircraft-carrier Triumph, during which wind speeds over the flight 
deck rose as high as nearly 40 knots, that the order for the Syca- 
mores was placed by the Australian naval authorities. The 
differences in equipment between the Mk 50 and the earlier 
Sycamore models were described in an article in last week’s issue. 

Another Sycamore is in the news, this time one destined for 
tropical trials in Malaya; it was due to leave England last Monday 
in the hold of a Bristol Freighter. The trials, which are to last 
ten weeks, will include evaluation for casualty-rescue duties, and 
for this purpose the equipment will include a rope-ladder by 
which the observer (in service, the medical orderly) can make a 
preliminary reconnaissance of the touch-down point. 


IN LINE ABREAST: The three Bristol Sycamore Mk 50 helicopters 
orbiting H.M.A.S. ‘‘Vengeance’’ before landing on the flight deck. 
(Below) With Capt. H. M. Burrell, R.A.N., who commands the 
“Vengeance,” are (left to right) Lt. N. D. MacMillan, R.A.N.; Lt. 
G. McPhee, R.A.N.; and Lt. D. F. Farquharson, R.N., who is on loan to 


the Australian Navy (see news-item above). 


“Flight’’ photographs 
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The Boscombe Dinner 


‘THE dinner to the British aircraft constructors which is given 

each year at Boscombe Down by the Aeroplane and Armament 
Experimental Establishment—it was held on January 16th this 
year—was, as usual, a most convivial occasion and many a laugh, 
cheer or groan greeted the remarks of the speakers. 

The Air Commodore Commanding, A. Cdre. A. H. Wheeler, 
proposed ‘““The Guests,’’ and some extracts from his excellent 
speech and from those of other speakers will be printed next 
week. Sir Frederick Handley Page responded for the guests, and 
was followed by Sir Harry Garner and Mr. Hugh Burroughes. 
“The Aircraft Industry’? was proposed by the Controller of Sup- 
plies (Air), Air Marshal Sir John Boothman, and Mr. George 
Edwards replied. 


**BEAbus’’ Design-Studies 


AS we close for press we have received confirmation of a forth- 
right statement made by Peter Masefield, the chief executive 
of British European Airways, on the future of British commercial 
helicopters. He said that we must either make up our minds to 
develop large helicopters or else leave it entirely to our friends 
across the Atlantic. 

B.E.A. put out a specification for a 40-45-seat ‘“‘BEAbus”’ in 
August, 1951. and the design-studies received in reply were 
originally due to be submitted in the third week of December. 
This deadline was extended by one month, and five separate 
entries should have been in the hands of the Ministry of Supply at 
the beginning of this week. The companies concerned are, almost 
certainly, Westland, Bristol, Fairey, Saunders-Roe and Percival. 

Of the configurations chosen, Westland favour a conventional 
design with single main and tail rotors; Bristols, a machine similar 
to the Type 173, but enlarged; Saunders-Roe are believed to 
favour more than one main rotor; and Percivals a single main 
rotor with tip-jet drive. The Fairey entry, of Rotodyne type, is 
described in this issue; its speed—according to reports—is 
200 m.p.h. All the designs submitted feature small stub wings, 
a feature which appears to be essential to any commercially com- 
petitive transport helicopter. 

The design-studies will be assessed by the M.o.S. and B.E.A. 
and later, as a result, a final specification may be issued by the 
M.o.S. for which tenders will be invited. Obviously, it is most 
important that a development contract be awarded as soon as 
possible. 


M.o.S. Senior Appointments 


ON February 23rd Sir Harry M. Garner, K.B.E., C.B., M.A., 
F.R.Ae.S., Chief Scientist, Ministry of Supply, will retire 
from public service. He will be succeeded by Dr. O. H. Wans- 
borough-Jones, C.B., O.B.E., M.A., Ph.D., who has been Principal 
Director of Scientific Research (Defence) in the Ministry since 
January, 1951. 

It is now learned that the new P.D.S.R. (Defence) will be 
Dr. Walter Cawood, B.Sc., Ph.D., now Deputy Director 
(Equipment) at the R.A.E. Farnborough. Dr. Cawood joined the 
Air Ministry in 1937, since when 
he has been with M.A.P. and the 
R.A.F. (1939-45); Director, 

Guided Weapons, M.o.S. (1945- 
47); and Deputy Director, 
Weapons, R.A.E. (1947-49). 

It is also announced that the 
Minister has appointed Mr. L. H. 

Robinson to be a deputy secre- 
tary, M.o.S.; since 1948 Mr. 
Robinson has been in charge of 
the Ministry’s Engineering In- 
dustries Division. 


(Right) Dr. O. H. Wansborough- 
Jones; (below, first portrait) Dr. 
Walter Cawood; (below, second 
portrait) Sir Harry M. Garner. 
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East German Air Force 


ROM Berlin a Daily Telegraph correspondent reports that 

basic flying training of 1,350 pilots for the new East German 
Air Force was begun six months ago and recently completed. 
Fifty Yak-18 trainers, of the type described in Flight of 
January 16th, were engaged in the programme, and there were 
three squadrons, situated at Cottbus, Camenz and Bautzen. 
Though these units were commanded by an ex-Luftwaffe pilot— 
Capt. Kurt Bitterlich—flying instruction was given exclusively by 
Russian Air Force officers. Elaborate precautions are said to have 
been taken to prevent pilots from taking their aircraft over to 
the West. 

Hitherto the Russians have been devoting much more effort 
to the training of flak units than to flying squadrons; but the East 
German Air Force, which is still ofhcially described as “People’s 
Air Police,’’ is stated to be between 5,000 and 6,000 men. The 
first aircraft target range for German trainees was recently 
completed at Bautzen. 


Something to Celebrate 
A WORTHY celebration of the fiftieth anniversary of H. M. 
Hobson, Ltd., took place in the fine modern Civic Hall at 
Wolverhampton on Thursday, January 15th. (It will be recalled 
that an article on the development and work of the company 
appeared in Flight of January 16th.) Speakers at this anniversary 
dinner, for nearly 500 yuests and employees, included Sir 
Frederick Handley Page, who proposed ““The Company” in a 
long and amusing speech touching on many matters. He referred 
to the great variety of the firm’s products, and spoke warmly of 
its executives. Not unexpectedly he referred to a certain crescent- 
wing aircraft, and on the subject of work and training he said that 
‘“‘what you get for nothing is precisely what you pay for it.” 

The response was by Hobson’s chairman, Mr. Stanley W. 
Hughes, who was loudly cheered. He talked of the fifty years 
which had passed since, with knees knocking, he awaited the 
verdict on his application for a job as a junior clerk; and he paid a 
tribute to the employees, including more than 150 who had been 
with the company for over fifteen years. ‘Three of them, Messrs. 
Jones, Bradley and Terrington, had served for 45, 41 and 40 years 
respectively. 

The chairman then turned to his second toast, “The Guests,”’ 
and Mr. E. C. Bowyer, director of the $.B.A.C.—making, we 
understand, his maiden speech on such an occasion—responded 
admirably; in particular, he referred to Major T. P. Searight as 
“one of the nicest people it is possible to meet’’ (Major Searight 
was formerly H. M. Hobson’s chairman, and is still a member of 
the board). Mr. Bowyer also paid tribute to the present chairman’s 
work on the Group 3 Committee of the S.B.A.C., which is con- 
cerned with the 300 accessory companies in the British aircraft 
industry. He apologized for the unavoidable absence of Mr. 
Hugh Burroughes, this year’s president of the S.B.A.C. and, 
incidentally, a director of H. M. Hobson, Ltd. A second response 
to the toast was made by Mr. G. H. Dowty, president of the 
Royal Aeronautical Society. 


Short Brothers’ New Directors 


HE board of Short Brothers and Harland, Ltd., announces the 

appointment of Mr. Rowland E. Harvey and Mr. David 
Keith-Lucas, B.A., M.I.Mech.E., F.R.Ae.S., as directors, with 
effect from January 16th. The appointments are announced as 
being made “‘with the consent of the Minister of Supply,” for 
the Government has a controlling interest in the company. 

Mr. Harvey, who is 47 years of age, is general manager of Short 
Brothers’ factories and establishments in Northern Ireland. He 
was educated at Palmers College, Grays, Essex, and before joining 
the firm as chief production engineer in 1943 he was chief planning 
engineer with the Pressed Steel Co., Ltd. 

Mr. Keith-Lucas, who is 41, was educated at Gresham’s School, 
Holt, and Cambridge University. He joined Short Brothers in 
1940 and was appointed chief designer nine years later. The 
company’s latest aircraft—the ‘‘adjustable-sweepback”’ S.B./5, 
which first flew on December 2nd—is one of his designs. 


Mr. Rowland E. Harvey. Mr. D. Keith-Lucas. 
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LOWER AIRLINE FARES IN EUROPE 


past week saw the announcement of the largest international 
programme of airline fare-reductions ever to result from an 
1.A.T.A. traffic conference (that held at Cannes last November). 
Cut-fare services on the North Atlantic route were introduced in 
May, 19§2, as a result of the agreement reached at the previous 
conference. It will be remembered that by increasing the seating 
capacity of their aircraft, reducing freight and baggage load, and 
doing away with the “frills’’ previously characteristic of trans- 
atlantic operations, the airlines were able to carry more passengers 
at lower fares, the standard summer reduction being 30 per cent. 
The experiment succeeded; Air France, for example, reported a 
70 per cent increase in their transatlantic passenger traffic last 
year and most of the other carriers experienced a comparable 
expansion of business. Thus encouraged, the airlines determined 
at Cannes to extend cut-fare services, to all the world’s routes. 

So far the airlines have always referred to this relatively aew 
type of service as ‘“‘tourist’’ to distinguish it from the more 
luxurious type which has hitherto been normal. It already seems 
logical, however, to refer to the cheaper rates as “‘standard”’ or 
second-class fares ; the majority of transatlantic passengers now use 
these services, which will shortly be the rule rather than the 
exception throughout Europe—and in just over a year will 
probably carry nine-tenths of the world’s scheduled air traffic. 

In Europe, the new fare-levels become effective on April Ist, 
although the full benefits will not be apparent until summer 
schedules begin 18 days later. 

Practically all B.E.A.’s services will be operated at cheaper 
fares, the exceptions being a handful of “Silver Wing’ luxury 
services—from London, Manchester, Edinburgh, Glasgow and 
Belfast to Nice, and from London to Paris. The new standard 
fares will be roughly 20-30 per cent cheaper than last summer’s, 
the only penalty to the passenger being a reduction in free baggage 
allowance (from 44 lb to 33 Ib) on short and medium routes. On 
the whole, seats on B.E.A. aircraft will probably be more comfort- 
able than on many transatlantic “tourist” aircraft; Viscounts and 
Elizabethans will each carry a maximum of 47 passengers on 
standard and Silver Wing services. Only the Admiral-class 
Vikings, modified to carry up to 36 instead of 27 passengers, will 
display a high-density type of interior. 

The price of the standard ticket will include complimentary 
meals (or light refreshments, according to the length of the flight), 
and meal cartons, for passengers requiring sustenance on short 
flights, will be on sale at airports. It would obviously be 
uneconomical to serve expensive multi-course meals on all 
services (the champagne lunches served on the London-Paris 
“Silver Wing’’ service cost B.E.A. 18s per passenger), but this 
standard will be retained on the new “Silver Wing’’ routes. 

B.E.A, have gradually been acquiring a highly competitive fleet, 
which shows up to full advantage under the new fares agreement. 
When summer schedules come into effect the Corporation should 
have in service six Viscounts and most of the 20 Elizabethans on 
order, together with Vikings and Pionairs for the less competitive 
routes. By July, the newer types will be employed as follows :— 

Viscount.—London-Copenhagen Stockholm (daily); London-Milan 
direct (daily); London-Nice “Silver Wing” (3 weekly); London-Rome- 
Athens-Istanbul (5 weekly); London-Rome Athens-Nicosia (2 weekly). 

Elizabethan.—London-Pais “Silver Wing’ (2 daily); London- 
Brussels (daily); London-Amsterdam (2 daily); London-Zurich (daily 
and nightly); London-Geneva (daily, and five night services per week); 
London-Vienna (daily); London-Frankfurt (daily); London-Dusseldorf 
(daily); London-Hamburg (daily); London-Hanover (daily); London- 
Milan via Geneva (daily); London-Nice (daily); London-Rome via Nice 
(daily). 

The following table gives some examples of summer return 
fares between London and various points on the Continent; 
validity of ticket is now normally 12 months :— 


1952 


1953 5h, 
(standard) (Silver Wing) 
s a £ 


Nice... oss 14 32 8 40 14 
Nice (night) ° 25 10 
Milan . . 16 35 2 
Rome... ret 3 48 12 
Barcelona eke 10 35 +I 
Stockholm S . 49 
Paris... oa 19 12 
Paris (night)... 10 10 
Brussels <5 19 14 
Frankfurt Rr 26 
Zurich (night) ... ° 22 
Geneva oh ° 25 
Geneva (night)... 23 0 a: 08 


B.E.A. hope that the new fare structure will attract 30-40 per 
cent more traffic and 1§ per cent more revenue; break-even load- 


factor will be in the region of 70 per cent. They estimate, inci- 
dentally, that an increase in the £25 foreign-currency allowance 
would bring the Corporation a £1 m increase in revenue. 

Air France will offer 30 per cent more capacity on their European 
services, all of which will be operated with four-engined aircraft. 
Like B.E.A., the French airline will fly only a few first-class 
services, using 44-seat DC-4s or Constellations of similar capacity. 
Most services will be flown by 59- or 55-seat DC-4s. The trend 
towards use of larger aircraft on European routes is also illustrated 
by the S.A.S. plan to employ DC-6Bs on the London-Copen- 
hagen-Stockholm route; in this case, first-class passengers will 
occupy the 16-seat rear compartment; the remainder will be 
carried in the higher-density main cabin, with capacity for 50 
passengers. The Oslo-Stavanger-London route will be flown by 
55-seat DC-4s. 

The long-range airlines, including B.O.A.C., will also operate 
cut-fare services after April 1st—on routes between Europe and 
the Middle Eastern gateways. They will be extended to India, 
Pakistan, Ceylon and South Africa on October Ist, and to the Far 
East and Pacific areas on April Ist, 1954. 

On certain Commonwealth routes, where no traffic rights are 
held by foreign airlines, B.O.A.C. will anticipate the I.A.T.A. 
programme by offering reduced fares before the agreed date. Details 
of new B.O.A.C. return fares from London are as follows :— 

Effective 1st-class Standard 
date Destination return (“tourist”) 
return 
s 8 
Lusaka eis Nos £. 8 é, ° 
370 16 295 4 
414 0 327 12 


March 1st 
April rst Singapore 

~ Seales 

Pee Cairo, Beirut, 
Damascus and Lod ... 154 16 124 4 
Karachi sie 268 4 212 & 
Bombay i —~ mae oO 216 Oo 
Colombo ae 1 oer oe 246 12 
Calcutta “s ws 309 HS 246 12 
; Johannesburg... »» 3s oO 252 0 

Despite newspaper reports to the contrary, Comets are likely to be 
retained on first-class services ; standard services to the Far East and 
certain parts of the Middle East will be operated by 56-seat 
Argonauts, while 56-seat Hermes will fly to Central Africa and Cairo. 


CAR-FERRY FARES ALSO REDUCED 


REDUCED fares attract more passengers, generate more 
services, increase fleet utilization and decrease aircraft 
operating costs. This is the principle behind the new I.A.T.A. 
rate-pattern for Europe, reviewed above; application of the prin- 
ciple is by no means confined to I.A.T.A. airlines. Silver City 
Airways, now offering remarkably low fares on their cross- 
Channel vehicle-ferry services, are proving its effectiveness daily 
in a not-so-small way. 

The cheap winter fares, which produced a 300 per cent traffic- 
increase on the Le Touquet service, will be maintained—and in 
some cases reduced—in the summer programme, which is effective 
from April 1st. The result, it is hoped, will be an increase of 100 
per cent on last year’s traffic (7,000 cars, 4,000 motor cycles and 
bicycles and 27,000 passengers). 

The extent of the reductions is apparent from the following 
table of single fares on the Lympne-Le Touquet route:— 

Type of vehicle 1953 rate 1952 rate 

8 

Bicycle me iad rap sos 5 

Motor cycle (up to 2§0 c.c.) ts 15 
Motor cycle (over 250 c.c.) ... a 10 
M.c. combination... ea sna 10 
Scooter = <F ae —- 5 

Cars up to 12ft 6in ... aa oe 10 16 

Cars, 12ft 6in to.13ft 6in... ee fe) 16 

, 13ft 6in to 14ft Gin... ¥ 10 20 

Cars, 14ft 6in to 1§ft 6in... bee ° 20 

» 1§ft Gin to 16ft 6in ee 10 24 

Cars over 16ft 6in... ee a 20 Oo 24 

Passengers accompanying vehicles will pay £2 instead of £2 §s, 
and other passengers will pay £2 5s. Return fares are in every case 
exactly twice the single fare. 

Silver City’s general manager, Mr. W. G. Franklin, has quoted the 
operating cost of the Bristol Freighters used by the airline as 12s 
per mile. On the 47-mile Le Touquet crossing, a typical load of 
two cars (say, a Morris Minor and Ford Consul), one 500 c.c. 
motor cycle and four bicycles and twelve passengers would produce 
only £39 Ios revenue. Simple calculations show that the company 
is cutting profit per flight to the minimum in this enterprising 
attempt to attract more traffic. 


» 
Oct. Ist 


ecoooooococoos 
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Decea 


the ideal 
helicopter 
aid 


Decca installation in helicopter cockpit mounted 


on right hand side of central instrument panel. 


Decca is the only radio navigational system giving continuous cover 
at all altitudes within the service area. The Flight Log is of exceptional 
value to helicopter pilots for approach work, particularly into built-up 
areas, since it provides instantaneous record of track made good, precise 
position information ideally presented in pictorial form, and exact 
approach paths to accurately defined pin-points. 


The Decca Navigator Co. Ltd. (air vivision) 


Air Installation and Service Dept. LONDON airPoRT Telephone: HOUnslow 7711 Ext. 1035 


1-3, Brixton Road, London, $.W.9. Telephone : RELiance 8111 (30 lines) Telegrams and Cables : DECNAV, LONDON 
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THE MASTERPIECE IN OILS 





a 


rh Pipe ott aay: 
¢ 


, * 


*, 





WAKEFIELD : e GROSVENOR STREET e 

















FLIGHT, 23 January 1953 


HERE 
AND 


THERE 


Russian Delta ? 

SERIOUS losses are being sustained by 
American bomber groups over North 
Korea from attacks by what is described 
as a new Russian delta-wing jet night 
fighter with radar and two heavy cannon. 
Should this aircraft be confirmed as a 
delta (and at present only eye-witness 
reports are quoted) it will antedate the 
Gloster Javelin—hitherto regarded as the 
first and only delta night fighter—by a 
lengthy period. 


Another Canberra for Woomera 

THE two Canberras at present operating 
at Woomera in connection with new 
weapon development are shortly to be 
reinforced by 4 third. This machine is to 
fly out, probably next week, and should 
conditions and circumstances be suitable, 
the opportunity will be taken to time and 
observe the delivery flight with a view to 
attempting to improve on the point-to- 
point record from London to Australia. 


Seeing for Themselves 

B.E.A.’s chairman, Lord Douglas of Kirtle- 
side, left London on Sunday for a visit to 
America, where he will study current 
helicopter developments. Before leaving 
he was quoted as saying that the most 
probable landing-point in London for 
rotorplanes is Victoria Station. 


Viscount Record Attempt 

YESTERDAY, January 22nd, B.E.A. 
planned to despatch a Viscount on a special 
flight to Wahn Airport, Cologne, leaving 
London Airport at 1400 hr G.M.T. and 
arriving at Wahn at 1530. A return flight 
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ry. See 


‘*Flighe’’ photograph 


FIRST OF TEN Short Sealand amphibians (D.H. Gipsy Queen engines) for the Indian Navy was 

formally handed over on January 13th at Rochester, where it was received by Mr. P. V. R. Rao, 

Second Minister, deputizing for Mr. B. G. Kher, the High Commissioner for India. Mr. Rao is 
seen here with Short Brother's chairman, Rear Admiral M. S. Slattery, C.B. F.R.Ae.S. 


was to leave at 2100, reaching London 
Airport at 2235, and both trips were to be 
officially timed as the first of a series of 
capital-to-capital records. 


Mk 2 Bangs ? 


IN a test flight from its makers’ airfield at 
Dunsfold, Surrey, on January 12th, the 
Sapphire - engined prototype Hawker 
Hunter F.2 attained supersonic speed. 
Neville Duke was the pilot. 


More Flying-boat Trooping 

THE second series of Aquila Airways’ 
trooping flights under contract to the War 
office began on Friday, January 16th, when 
the Solent Sydney left Southampton for 
Freetown and Lagos. Sydney, piloted by 
Capt. A. Evans, carried §3 passengers— 
Army personnel and members of their 
families. The company’s first trooping 
contract ended last November on com- 
pletion of 12 flights to and from Singapore, 
in the course of which practically every 
passenger is said to have expressed a 
preference for this form of travel. 


MODEL HANGAR : As modern as the aircraft it will house, a new Comet flight-shed—seen here in 
miniature—is in an advanced state of construction at Hatfield. Built entirely of aluminium, with 
a clear span of 200ft and area of 66,000 sq ft, it is claimed to be the largest building of its type 


in the world; the annexe building incorporates a control tower. 
and the main contractors are Structural and Mechanical Development Engineers, Ltd. 


Design is by James M. Monro, 





Getting Away with It 

AN A.O.P. Auster which struck power 
cables in Hampshire last Saturday escaped 
with only slight damage, and the pilot 
flew on to Middle Wallop. The cables 
were less lucky, and a Government wireless 
servicing depot at Hannington was deprived 
of power for a time. 


Neptune Shot Down 


IT is officially reported from Hong Kong 
that Communist anti-aircraft fire brought 
down a Lockheed Neptune of the U.S. 
Navy off South China on January 18th. 
A Martin Mariner flying-boat which picked 
up ten survivors from the Neptune later 
crashed into the sea six miles off Swatow. 
Late on Sunday night it was learned that 
ten survivors from this second incident had 
been picked up. 


Long-nosed Freighter Airborne 
AS this issue went to press, news was 
received of a successful 30-minute maiden 
flight by the first of six Bristol 170 Mk 32 
Freighters, long-nosed machines specially 
built for Silver City Airway Bristol’s 
chief test pilot, “Bill” Pegg, was at the 
controls. 


Gliding Celebration 

TO celebrate Britain’s win in last summer’s 
International Gliding Contests, the British 
Gliding Association is to hold a “Victory 
Ball’’ at Londonderry House on March 7th 
Tickets (15s) from Mr. Walter Kahn, 
B.G.A., Londonderry House, Park Lane, 
London, W.1. 


Weybridge Ex-Apprentice Reunion 
A REUNION dance for the ex-apprentices 
of Vickers-Armstrongs, Ltd., Weybridge, 
is being held on Friday, February 27th, at 
the High Pine Club, Weybridge. Details 
from the Secretary, Ex-Apprentices’ Re 
union, Olde Cottage, 45, Bridge Street, 
Walton-on-Thames, Surrey. 


Helicopter-instruction Handbook 


AT the request of the Guild of Air Pilots 
and Navigators, Mr. B. H. Arkell is engaged 
on compiling and co-ordinating all avail- 
able information for a helicopter instructors’ 
handbook. In order to cover as wide a field 
as possible, he will be glad to have any 
opinions and information having a bearing 
on the subject from anyone associated with 
the flying of rotorcraft. His address is 
10, Southborne Road, Hayes, Kent. 


go 
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The Helicopter: Messages from Six Authorities 


From ERIC MENSFORTH, C.B.£., M.A., M.LMech.E., 


F.R.Ae.S., M.1P.E. 


President of the Helicopter Association of Great Britain * 


THs is a momentous time for the helicopter. 
Following upon years of patient and gallant 
pioneering, often with meagre resources, this new 
vehicle is now accepted and has undoubtedly 
gripped public imagination. It is already em- 
ployed widely in military spheres and has proved 
itself with the saving of many lives and the reliev- 
ing of much pain in Korea and Malaya. The pat- 
tern of civilian use becomes clearer, and pioneer 
services such as those between London and Bir- 
mingham, and Liverpool and Cardiff have proved 
the main elements of operation, including movement into and out 
of crowded international airfields for connecting purposes. 

Now, the availability from a British production-line of the first 
ten- to twelve-seater helicopter makes possible further develop- 
ment with marginally economic operation, which, even with a 
single-engined machine can be achieved with safety from the 
outskirts of selected cities. The successful first flight of a similar- 
capacity British twin-engined machine holds promise for extension, 
in due course, to city centres. 

Meanwhile, the specification issued by British European Airways 


From Captain A. S. BOLT, p.s.o., 


ITH the arrival in Malaya of 848 Naval Air 

Squadron, equipped with S-§5§ helicopters, 

the Royal Navy’s sustained interest in rotary-wing 

aircraft has been well demonstrated. As long ago 

as 1943 it was decided to train Naval pilots to fly 

helicopters, and a small number were sent to the 

U.S.A. to learn to fly Sikorsky R.4s—later known 

as Hoverflies. Since then a squadron of helicop- 

ters has been in continuous operation in the Royal 

Navy. After the war, 70§ Squadron at Gosport 

was equipped with Sikorsky S-§1s, a three-seater 

helicopter known in the Royal Navy as the Dragonfly. These are 
now built under licence by Westland Aircraft and all carriers are 
equipped with at least one for air/sea rescue work and intercom- 
munication between ships or between ship and shore. Their 
presence during operations in Korea has proved them to be invalu- 


From LORD DOUGLAS of KIRTLESIDE, 


demonstrates the need for the development of a much larger and 
fully economic helicopter, the preliminary design of which is being 
studied by the main manufacturers. It is most desirable that those 
in charge of cities and other centres of population should plan now 
and decide where their rotorstations are to be sited. 

The challenge to the manufacturer is to make this new vehicle 
available as quickly as possible with the modest resources that may 
be forthcoming; particularly must he see that its noise-level is 
acceptable. In the final commercial manufacturing development 
of the helicopter there is a great British opportunity, as all our 
circumstances of climate, geography and population centres make 
our country an ideal proving-ground. Already we can be proud 
that Britain has led with the first scheduled passenger service and 
with the first scheduled flights in instrument conditions. A British 
lead in helicopter development and production could well be a 
prime factor in maintaining exports and in securing stability and 
continuity of employment in the United Kingdom aircraft industry 
and those many allied trades which supply it. 

*Mr. Mensforth is also vice-chairman of Westland Aircraft, Ltd., manag- 
ing director of Firth Brown Tools, Ltd., and director of John Brown and 
Co., Ltd. and Normalair, Ltd. 





D.S.C., RN. 


Director of Air Warfare, Admiralty 


able in these réles. Dragonflies were also used in the Monte Bello 
atomic operation. 

The Sikorsky S-55 helicopter, with which 848 Squadron is 
equipped, is a ten-seater with a three-hour endurance at 80 knots. 
Westland’s hope to have their own version of this aircraft, adapted 
to the Royal Navy’s requirements, flying this year. The present 
squadron aircraft were shipped directly from the United States. 
The squadron pilots were trained on an S-§§ which had been 
procured from Sikorskys by Westlands and loaned to the Royal 
Navy. The advantages of helicopters in jungle warfare are as 
obvious as they are considerable. 

Helicopters are now also destined to play an important part in 
anti-submarine warfare. Equipped with A/S gear they can 
operate successfully from small carriers in sea conditions which 
prevent conventional aircraft from flying. Without any doubt the 
helicopter is now accepted as a vital part of Naval Aviation. 


G.C.B., M.C., D.F.C., R.A.F. 


Chairman, British European Airways Corporation 


] T sives me the greatest pleasure to send a mes- 
sage to Flight on the occasion of this special 


Helicopter Number. The mere fact that such a 
special number is thought desirable is in itself a 
significant measure of the progress which has 
been made by the helicopter in the last few 
years. Its status has increased from that of a 
rather amusing toy to that of a vehicle clearly 
offering the greatest potentialities in both mili- 
tary and civil aviation. 

We in B.E.A. believe that the large helicopter will eventually 
offer the best solution to the problem of economic and convenient 
short-haul air transport in Western Europe. As a result of care- 
ful study, we have been able to outline in a specification the main 
characteristics of what we believe to be an economic transport 
helicopter. The aircraft can be built, too, provided that the neces- 
sary Government financial support for a project of this scale is 
forthcoming, and that the British industry puts forth its best 
efforts. But it must be realized that a big effort will be needed to 
produce a successful helicopter of this size by 1958 or even by 
1960. A helicopter attractive to many of the major airlines of the 
world will, however, result, and it should command great export 
sales. The prize is very great, and this country must be prepared 
to devote more of its efforts to this end if we are to achieve success 
in this important part of the air-transport field. Otherwise the 
American manufacturers, who are now pushing ahead with de- 
signs for large helicopters, will capture the world market. 


We must not, however, try to run before we can walk; quite 
clearly, there is a big gap between our present relatively puny 
efforts with the three-seat helicopter and the large helicopter that 
we shall eventually require. An interim aircraft is of vital im- 
portance in this phase of helicopter development. This must 
have more than one engine and be capable of reasonably economi- 
cal operation. With these two requirements, we will be enabled to 
make a real start on the many problems of direct inter-city heli- 
copter travel. Typical questions to be answered by practical 
experience with an interim type are “How big must the rotor- 
station be 2”? “What are the limiting meteorological conditions ?” 
“Will the noise-level be acceptable ?”’ 

Clearly, in the national interest, the interim aircraft should be 
of British design and manufacture, and fortunately there is already 
one aircraft now flying which, in a developed version, looks very 
promising. I am referring, of course, to the Bristol 173. The Mk. 1 
aircraft which flew at Farnborough this year impressed us all by 
its workmanlike appearance, especially in the air, and we look 
forward to its younger brother, the Mk. 3, to help us along the 
path towards economic helicopter “‘bus’’ services both in Britain 
and neighbouring countries. 

Your readers will thus see that we in British European Airways 
feel very strongly about the rdéle of the helicopter in our future 
operations, and I hope that all the hard work of development 
which has been put in by the manufacturers, Government depart- 
ments and ourselves will eventually be rewarded by the great prizes 
which lie before us all. 
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From A. Cadre. 


I AM glad of the opportunity of stating the Silver 

City interest in helicopters, firstly because of the 
special advantages that a suitable type would 
bring to our short cross-Channel services and 
secondly because some of our requirements are 
materially different from those of the conven- 
tional passenger-carrier. 

Briefly, it seems to us that a helicopter opera- 
tion offers the simplest possible satisfaction of our 
formula of flying cars where they cannot be 
driven. Many of our problems would disappear 
if we could operate literally between sea-level 

platforms on each side of the Channel; and these, so far as our 
principal route is concerned, might be only 22 miles apart. 

To get a better balance between ground loading and air time, 
we favour a helicopter prime-mover and pannier arrangement, the 
upper half to be capable of a lift of five tons plus—that is to say, 
two main vehicles plus a selection of cars, cycles, and small freight. 
Each pannier would be 56ft 6in long, with a forward 15-seat 
passenger compartment and a rear freight hold about 37ft by 7} ft. 

We visualize the prime mover attaching itself to each pre- 
loaded pannier, departing on a 10-minute airlift, depositing its 
pannier at its destination, and reconnecting with another pre- 
loaded pannier. Such operations could go on day and night in 
practically all weathers except fog and gales. We could thus offer 


From *LORD BOYD-ORR, D.s.0., M.C,, LL.D., F.R.S. 


HE world population is increasing at the rate of over 50,000 

per day. This, coupled with the fact that the increase in food 
production is_by no means keeping pace, indicates the dangerous 
state of the world’s food store—a state which is daily becoming 
more acute. Every available acre must be cultivated; that is 
obvious enough, but it is also essential to increase the amount of 
food gathered from each acre. Steps are already being taken to 
cultivate more land and to improve standards of cultivation the 
world over; but this will not be sufficient—new irrigation schemes 
and improved methods of cultivation take time to become produc- 
tive and at best can only lag behind the demand for more food. 

One of the ways in which the demands of the ever- increasing 
population of the world can be met to some extent is in the 
extermination of the pests and diseases which are at present 
destroying such a large percentage of the food which is now being 
grown. Modern science has shown that the chemical means of 
controlling crop pests can be successful, and that it is now a 
matter of finding the swiftest, surest, and most economical ways 
of applying them. That is where the helicopter adds to its already 





*Lord Boyd-Orr was unable to give a personal message, but this statement 
was made with his approval. 


From IGOR I. SIKORSKY 


GRIFFITH POWELL, 
Managing Director, 


C.B.E., R.A.F. (Ret.) 


Silver City Ltd. 


a practically continuous service which might be used in normal 
hours by tourists and at night for freight and perishables. 

In presenting our ideas to British manufacturers, we have not 
expressed any fixed views on methods of proportion; it is interest- 
ing to mention, however, that the noise objection—already being 
advanced against gas-turbine developments using tip thrust— 
may not be a disability to a completely over-sea operation pro- 
vided, of course, that there is a reasonable noise-level within the 
cabin itself. From this point of view, therefore, and having 
regard to present military research on “‘air cranes,”’ a basic mili- 
tary design with civil trimmings might well fill our bill. 

Technically, there is little doubt that our modest lift require- 
ments could be met in five to seven years. Certainly the type of 
cross-Channel operation envisaged by us would constitute an 
admirable proving-ground for the developments for subsequent 
military purposes of such an “‘air crane.” 

Notwithstanding the admirable development work of B.E.A., 
we are still a long way from public acceptance of the helicopter 
as a means of transport. If this very necessary public interest is 
to be aroused and kept in step with our technical development 
more use must be made of military and civil opportunities, 
although at this stage the latter are somewhat restricted. For this 
reason I believe that this special number of Flight will provide a 
valuable boost for a side of civil aviation development which is far 
from over-emphasized. 


Airways, 


Chairman of Pest Control, Ltd. 


formidable number of humanitarian rdles in that it enables more 
to be done more quickly in defence of our food supplies. 

For many years, agricultural scientists had foreseen the advan- 
tages of the helicopter as a crop-spraying machine, but it was not 
until 1945 that the opportunity occurred to put these ideas to the 
test. During the first few flights it was increasingly obvious that 
the spraying machine of the future had arrived. The first tests 
showed the slipstream of the helicopter to be an excellent medium 
for carrying the spray droplets to the foliage of the plants, the 
speed of the stream causing the droplets to rebound and thus 
ensure full cover to both sides of the leaves. Here was a highly 
manceuvrable, slow-flying aircraft that could treat large areas 
economically, accurately, and quickly, and which would not 
damage the crop in the process. 

There was still a tremendous amount of research and develop- 
ment to be done, and many lessons to be learned in both the 
aeronautical and agricultural aspects of the helicopter, but a start 
was made in 1948 on the first contract work of agricultural spray- 
ing. Since that time many hundreds of thousands of acres have 
been treated by helicopter in this and in many other countries 
and hundreds of thousands of tons of irreplaceable foodstuff 
which would otherwise have been destroyed have been saved. 


Engineering Manager of Sikorsky Aircraft Division of United Aircraft Corporation 


NUMBER of facts justify the statement that 

the middle of the twentieth century may be 

regarded as the period when the helicopter 

reached its maturity. Among other proofs we 

may point out the five years of uninterrupted 

airmail operation by Los Angeles Airways. Out- 

standing evidence can be found in the brilliant 

transatlantic flight of our two H-19 helicopters of 

the Air Rescue Service. By far the most important 

is the excellent service these craft rendered in 

Korea. The start that has been made already by this newcomer in 
air travel justifies, I believe, an attempt to foresee its future develop- 
ment. The ideas expressed are strictly my present personal ones, 
There seems to be no limit to the size and lifting capacity of the 
helicopter. Indeed, giant machines, in all probability, will not be 
designed as enlarged copies of a modern, small helicopter. They 
would have to be different. In particular, in very large helicopters 
it would be more practical to apply the power directly to the tips 
of the blades by the use of jets, small auxiliary propellers, or other 
devices. However, the main line of helicopter development will 
probably follow the present formula, with the power of one or 
several engines applied to the rotor shaft by way of transmission. 
This formula may be successful for aircraft carrying up to 60 or 
even 100 passengers. The question of configuration, the number 
of lifting rotors, etc., still remains a controversial one concerning 
which competent designers have expressed very different opinions. 


I believe that the single-rotor helicopter, in other words, an air- 
craft in which most or all of the lift is supplied by a single rotor, 
will remain the most efficient and most successful type. 

Probably the ordinary or pure helicopter will never travel very 
fast. A speed of between 1§0 and 175 m.p.h. may prove to be the 
maximum practical operating speed. Much greater speeds could 
be obtained by a so-called convertible helicopter which means an 
aircraft which takes off as a helicopter and, once in the air, trans- 
forms itself, in one way or another, into a partial or complete 
airplane. A multitude of designs has been prepared and some 
actual attempts to construct an aircraft of this type are under way, 
but only the future will indicate whether the advantages gained 
will compensate for the complications, cost and weight involved. 
In spite of its limited speed, I believe that the pure helicopter will 
remain the most important type in its class, while the convertiplane 
will be used only in exceptional cases. 

It would be difficult to over-estimate the valuable services 
which the helicopter of the future will render. It will probably 
replace the airplane for short-range travel, say up to 150 miles or 
so, in which case the helicopter could carry passengers and cargo 
directly from the heart of one city into the center of another. 
Helicopters would also prove valuable in the transportation of 
passengers between huge air terminals and the hearts of industrial 
or residential sections of cities. The helicopter requires neither 
roads to travel nor airports for taking off or landing. In this 
respect it is unique and superior to any other vehicle. 
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BACKGROUND to the HELICOPTER 


Rotor Systems Defined, with Some Historical Examples 


wing flying machines is by no means a new one. 

The Chinese produced helicopter toys—flying tops 
—as well as kites of all kinds long before Christian days. 
Much later, as recent exhibitions have reminded us, Leonardo 
da Vinci executed designs for several flying machines, some 
of which, broadly speaking, were of helicopter type. The 
conception of moving-wing, direct-lift flying machines cer- 
tainly pre-dates considerably that of the now-conventional 
fixed-wing designs. 

Before referring to the forerunners of the various successful 
designs of today, we may mention that the cyclogiro or paddle- 
wheel aircraft has been tried, a classic example being Moineau’s 
design, which was actually built in France in 1926. 

During the eighteenth century and previously, a good deal of 
energy had been expended on flapping-wing devices (ornithopters), 
but in 1784, Capt. Liptrot tells us, helicopter development proper 
can be said to have started. In that year a model consisting of two 
contra-rotating systems on a common axis was demonstrated before 
the Academie des Sciences in Paris by Launoy and Bienvenu. Sir 
George Cayley was much intrigued by this demonstration, and 
some years later he built model helicopters and produced designs 
for full-scale machines with steam power. 

Although many helicopters were built during the nineteenth 
century, it was not until 1907, when a relatively light engine became 
available, that success was achieved. The credit for the first heli- 
copter which was able to lift itself and its pilot goes to Louis 
Bréguet and Professor Richet. Their machine was not capable of 
forward flight under control. Among other engineers of several 
nationalities whose efforts Capt. Liptrot considers worthy of 
special mention were: Cornu, Oehmichen, Isacco and Pescara in 
France, de Bothezat in America, Florine in Belgium, D’Ascanio 
in Italy and Asboth in Hungary. 

It was still many years before a practical helicopter emerged, and 
this was because the early workers did not appreciate the problem 
as a whole, and in most cases appear only to have been concerned 
in developing enough lift to sustain the aircraft. 

The helicopter rotor, so far as vertical flight is concerned, is 
simply a large-diameter, slowly rotating, variable-pitch airscrew 
and follows ordinary airscrew theory. It was in the demanded 
characteristics of stability, control, forward flight and safety in the 
forced landing that the difficulties arose; and even when these were 
solved the rotating systems and their controls called for a great deal 
of engineering development. Capt. Liptrot has this to say on the 
subject of forward flight, control and stability under their separate 
headings:— 

Forward Flight.—In the pure helicopter the propulsive force 
necessary to overcome the drag of the aircraft in forward flight is 
obtained by tilting the rotor(s), so obtaining a component of the 
lifting force from the rotors. In the gyrodyne (mentioned later) 
a separate airscrew contributes to the propulsive force. This is 
beneficial in that the axis of the rotor is not tilted forward, at any 
rate to the same extent, with a consequent reduction in vibration 
at high speed. 

In flight, with a velocity of translation, we have the difficulty that 
the blade, which is advancing into the wind has a very much higher 
relative velocity than the retreating blade, and so experiences 
greater lift. In the absence of some special arrangement this 
inequality of lift on the two sides gives rise to an inconvenient 
overturning moment. There are several expedients by which we 
might surmount this difficulty :— 

(a) We can balance the changing relative velocity by a cyclic change 
of blade velocity, i.c., slowing up the advancing blade, and vice versa. 

This obviously involves very high angular accelerations on the blades 


Morin people are well aware that the idea of rotating- 
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TWO years ago a series of articles was written for “Flight” by 
Capt. kt N. Liptrot, C.B.E., B.A., who was at one time the deputy 
director responsible for helicopter research and development 
in the Ministry of Supply. In one of these contributions he 
reviewed the first principles of control as related to several 
classic designs of rotating-wing aircraft; and here, to serve as 
a background to articles in this special issue devoted to heli- 
copters, we refer back to portions of Capt. Liptrot’s earlier 
contribution. The photographs of certain pioneer efforts will 
also be found of interest, and there is little doubt that the 
dates given will surprise many who think of the helicopter 
as an essentially modern conception. 


and is not practicable. (b) We might vary the blade area or telescope 

the blades periodically, which is difficult mechanically and not very 

practical. (c) A simple solution is to use pairs of systems rotating in 
opposite senses; they can be superimposed side-by-side, or in tandem. 

(All these arrangements have been used with more or less success.) 

(d) We can compensate for the changing resultant velocity in forward 

flight by a cyclic change in the lift characteristics of the blades, i.e., 

by flaps or other lift-controlling devices. This method has been used 

with great success. (e) We can “feather” the blades, i.e., change the 
blade-angle cyclically. This method has also been used with con- 
siderable success, but it makes the blade structural problem more 
difficult, due to the periodic bending moments at the blade roots. 

(f) Use can be made of articulated blades, i.e., blades mounted on 

hinges, so that they are free to “flap” and so automatically adjust 

their effective angle of incidence. The advancing blade flaps upward, 
so reducing its incidence and the air load on it, and the retreating 
blade flaps downwards. 

This last-named principle was known in the early days of 
rotating-wing development, but it was not until Cierva rediscovered 
it and applied it to his Autogiro that its importance was appreci- 
ated. Unfortunately, it introduces periodic forces in the plane of 
rotation, with attendant vibration troubles, and it is necessary to 
introduce a second hinge, permitting freedom of movement in the 
plane of rotation. In spite of its drawbacks, however, it was the 
articulated blade which gave us the first practical helicopter and 
even today all helicopters in operation have this type of blade 
system. It has the additional merits of relieving the blade roots 
of the bending moment due to the air loads, and of reducing the 
effect of gusts. 

Control.—In the early helicopters, control was often sought by 
having surfaces hanging in the downwash from the rotors, or by 


(Above) With six-bladed ‘‘biplane’’ rotors— 
the Pescara helicopter, which made successful 
flights in France in 1923. 


(Left) Bréguet and Richet—46 years ago— 
built the first helicopter to lift itself and a pilot. 
It did not achieve forward flight. 
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In the manufacture of R&M Bearings precision has many points of view. 
Dimensions must be exact to the finished tolerances not only on fitting 
diameters but in the clearance allowed between the balls and tracks, cages 
and balls, and also cages and tracks. 

After measurement of individual diameters, etc., special multi-point gauges 
where minute errors are magnified on sensitive dials re-check one dimension 
against another. 

Only the most scrupulous attention to machining will produce the accuracy 
which will pass these tests, and ensure long life and silent running of 
RiM Bearings. 


RANSOME & MARLES 


BEARING COMPANY LTD. 


NEWAR K-ON-TRENT , ENGLAND 
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WESTLAND FIT OUTSTANDING 
ROTOR BRAKE TO WESTLAND 
SIKORSKY S-c1 





THe Westland Sikorsky S-§1 is fitted with the Goodyear 
Rotor Brake, which is the only brake of its kind fitted to 
civil helicopters in this country. This efficient unit is 
specially developed from the famous Goodyear Disc Land- 
ing Brake, and enables the rotor to be stopped immediately 
the plane lands, so that ground personnel may approach 


The famous four-seater S-51 ts 
fitted with the Goodyear Rotor 
Brake. It has also been equipped 
with Goodyear 24 x 7 main wheels 
and brakes and 6.00 x 6 nose wheel. 


with perfect safety. It also prevents the rotor blades 
revolving when the aircraft is parked and obviates the 
necessity for lashing the blades during strong winds. 
The brake cylinder incorporates a special return spring 
which ensures that the brake lining does not exert any 
drag on the rotor during flight. 


6: €s ae cE FY E AR Tyres - Wheels - Brakes 


GOODYEAR TYRE & RUBBER COMPANY (Great 


Britain) LTD. WOLVERHAMPTON, ENGLAND 
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BACKGROUND TO THE HELICOPTER... 


auxiliary variable-pitch airscrews mounted on outriggers about 
appropriate axes. The first arrangement is not good, because it 
introduces extra weight and drag and because the controls become 
inverted in the forced-landing case when the rotor is in auto- 
rotation and the airflow is reversed, being now upwards through 
the disc instead of downwards as in normal power-on flight. The 
second alternative, while affording a high standard of control, is 
poor because of the extra weight and drag and the mechanical 
complexity. 

Here again, the gyroplane showed the way, either as in Cierva’s 
Autogiro—where the whole rotor was tilted in the desired sense 
or in the form developed by Hafner, in which the lift vector is 
tilted not by tilting the whole rotor, but by a cyclic change of the 
blade angles, which by tilting the tip-path plane achieves exactly 
the same result. The latter method is more appropriate to the 
helicopter, where the rotor is permanently driven from the power 
unit, since the tilting head in this case involves considerable 
mechanical difficulties. With rigid rotors using cyclic lift-control 
the lift vector, instead of being tilted, moves eccentrically, so 
giving a very powerful control. 

Stability.—The ordinary single articulated rotor is not very good 
as regards its stability characteristics. These make it very tiring to 


The first helicopter with anything approaching the modern configuration 
—i.e., provision of a tail rotor to compensate the torque of the main 
rotor—was the Von Baumhauer design of 1924. 


fly on instruments under blind-flying conditions. The stability 
problem is now beginning to be better understood and stable 


rotors can now be designed. The superimposed type of twin 
rotor is unstable, while the articulated side-by-side, or tandem, 
arrangements are stable about the axis parallel to the line of the 
two rotors, but relatively unstable about the axis at right angles. 
The side-by-side type, using cyclic blade lift-control, is stable 
about all axes. 

The Forced Landing.—Besides the articulated rotor and tilting- 
head control, Cierva’s other great contribution to rotating-wing 
aircraft was the discovery of the high parachutal value of an auto- 
rotating rotor with the blades at small positive angles. In the event 
of power-unit failure in a helicopter all that is necessary is for the 
blade angles to be reduced, when the rotor will remain rotating, the 
aircraft then becoming a gyroplane, and a safe landing can be 
effected by using ordinary autorotative technique. 

From this simple résumé, it will be seen that Cierva’s Autogiro 
had almost all the elements necessary for a practical helicopter. 
Indeed, in its final form—the so-called ‘‘direct take-off” type—it 
was a helicopter for a few seconds at take-off. Hafner’s gyroplane 
was nearer to the helicopter in that the pilot was given manual 
control over the blade angles. In this case a helicopter landing, as 
well as take-off, could be effected by suddenly increasing the blade 
angles in the glide when a few feet from the ground, and so using 
the kinetic energy of the rotor to touch down with zero velocity 
and no run. 

Other than arranging to put the whole of the engine power into 
the rotor, and providing control over blade angles, so that the pilot 
can choose the angle appropriate to any desired flight regime (or 
arranging for some automatic device, such as a constant-speed 
unit, which would maintain the blades at the correct angle what- 
ever be the applied power), only one other thing remains—to 


This Bréguet-Dorand, in 1936, was the first helicopter to remain airborne 
for more than an hour: in this time it covered a distance of 27.25 miles 
over a closed circuit. 


derive a helicopter from the basic gyroplane. This involves torque 
correction, 

There are several methods which can be used for balancing 
torque reaction and, being characteristic, they can be used to 
classify helicopter types as follows: (7) two co-axial rotors; (17) twin 
rotors, disposed laterally or in tandem; (i) single main rotor 
with auxiliary rotor in the tail; (iv) single rotor, with surfaces in 
the downwash; (v) single rotor, with jet reaction at the tail, and 
(vi) single rotor, with power units in the blades. Of these, the most 
successful type is (41). It was first used by Von Baumhauer in 1924 
and developed to a practical stage during World War II by 
Sikorsky in America. It has given a great stimulus to the helicopter 
movement. 

One form of this arrangement, which is intermediate between 
the helicopter and the gyroplane, was suggested by the Cierva 
Company before the war, and has been called a gyrodyne. In this 
form, which has been built by the Fairey Company, the torque- 
balancing airscrew is arranged outboard, and contributes to pro- 
pulsive thrust. It wastes more power when hovering than does 
a tail-rotor type, but it is more efficient in high-speed flight, and is 
less prone to vibration at high speed. 

Many readers will recall the Cierva W.9 which made use of jet 
reaction, (v) on the list above. Of the final method mentioned, 
Capt. Liptrot remarked two years ago, “‘it has always been recog- 
nized that if the rotor could be driven from within itself there 
would be no torque reaction.” 


In the Cierva W.9 (1945), lateral jet-reaction at the tail provided rotor- 

torque compensation. The Gipsy Six engine was cooled by a variable- 

pitch fan, the efflux from which was combined with the engine exhaust 
to provide the jet thrust. 
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THE RISE of the HELICOPTER 


Progress in Britain, and the Autogiro’s Share 


FLIGHT 


By REGINALD BRIE, A.F.R.Ae.S8., A.F.1.Ae,58. 


impossible task is being accomplished by the helicopter 

is indicative of a rapidly growing and more general 
awareness of its unlimited potentialities as a means of trans- 
port. It has taken a long time to reach the adolescent stage, 
for it is twenty-nine years since its forerunner, the Autogiro, 
made its first flight in Spain. Theoretically there was nothing 
new in the idea of rotating wings, but on January gth, 1923, 
Juan de la Cierva was the first to establish the feasibility of 
a new principle in aerodynamics and to produce something 
that really worked. 

Following Cierva’s arrival in this country in 1925, and during 
the years following up to 1939, Great Britain gained a world-wide 
lead in rotary-wing research and development. Here it was that 
research flourished, and the real foundations in technical and 
engineering know-how which support today’s achievements were 
truly laid. 

Now, largely due to the war in Korea, the present centre of 
activity is in America. There, backed by considerable financial 
support from Government funds, the production of helicopters 
is a priority undertaking. The still small but firmly established 
and rapidly growing industry, with a backlog of orders worth 
over £100 million, is hard pushed to meet the demands made on 
its stull-too-limited capacity. 

Dwarfed as it is today by comparison with current American 
effort and output, the British helicopter industry nevertheless has 
its roots, and the object of this outline is to trace its birth and 
growth and to indicate some of the personalities associated with it. 

It was on October 11th, 1925, that the first Cierva Autogiro 
to be flown in this country was officially demonstrated at the Royal 
Aircraft Establishment, Farnborough. A week earlier it had 
arrived there from Spain by surface means and during the next 
few days Capt. Frank Courtney had familiarized himself with its 
handling by a few short flights. The invitation to Cierva to 
demonstrate his novel aircraft here had been extended by the Air 
Ministry, the sponsorship of the tests and costs being the respon- 
sibility of the then Director of Scientific Research, Mr. H. E. 
Wimperis. 

Odd-looking as Cierva’s creation appeared, its only radical 
departure from conventional aircraft standards lay in the shedding 
of the normal biplane wings and the substitution of a pylon- 
mounted, semi-articulated, wire-braced, four-bladed-rotor system ; 
even the ailerons were retained, on outrigger spars. The rest of 
the aircraft consisted of a standard Avro fuselage and under- 
carriage, with a Le Rhéne 100 h.p. rotary engine and airscrew. 
Whilst somewhat laborious, the method of starting the rotor by 
means of a rope and manpower was simplicity itself. By this means 
it was possible to obtain 60 r.p.m., the work-up to the pre-flight 
120 r.p.m. then being obtained by taxying. 

For this first official demonstration to the chief technical experts 
of the Air Ministry the weather was kind, all went well, and a 
wide Press interest resulted in some quite illuminating accounts. 
One correspondent wrote: ‘The sensations of vertical descent in 
a helicopter were detailed to me today by Mr. F. T. Courtney, 
hero of yesterday’s remarkable flight at Farnborough with the 
de la Cierva machine. In his 1,000 feet of descent Mr. Courtney 
had feelings of heading for a crash. But none came. The machine 
landed gently enough and pulled up in a few yards.” 

An unforeseen outcome was the unwitting part which the Auto- 
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The first Cierva Autogiro in England; rotor-starting by rope (1925). 


IN the 1930s the name of “Reggie” Brie was almost synonymous 
with the word “Autogiro.” Early in the war W/C. Brie formed 
an Autogiro squadron for radar-calibration duties in Fighter 
Command, and later he did much valuable experimental work 
with rotating-winged aircraft for the Admiralty and M.o.S., 
in the course of which he executed pioneer landings and take-offs 
on and from shipboard platforms. After the war he was with the 
Fairey helicopter department, and in 1947 he went to America to 
investigate helicoper progress for the M.C.A.; then he became the 
first member of B.E.A.’s helicopter experimental unit, of which 
he has been in charge ever since. The article is illustrated with 
“Flight” photographs. 


giro played in bringing to an end the Air Ministry’s offer of 
£50,000 in prizes for a helicopter capable of meeting certain 
performance conditions. Louis Brennan, who was developing a 
true helicopter, was the only active competitor, and at this time 
his apparatus, in finished form but incapable of free flight, was 
housed in one of the R.A.E. hangars. As the Cierva machine could 
not hover it obviously stood no chance of winning a handsome 
prize; but it certainly made it appear that the solution—which in 
fact was to take another 14 years to achieve—was just around the 
corner. Shortly afterwards, the prize offer was withdrawn. 

A week later Sir Samuel Hoare, the Secretary of State for Air, 
with Air Chief-Marshal Sir Hugh Trenchard (Chief of the Air 
Staff), A.V-M. Sir Geoffrey Salmond (Air Member for Supply 
and Research) and A.V-M. Sir Sefton Brancker (Director of Civil 
Aviation), were among the many scientists and aircraft designers 
who watched a further convincing demonstration by Courtney 
at Farnborough. 

On October 23rd of that year Cierva presented a paper before 
members of the Royal Aeronautical Society. Such was the interest 
already aroused that the lecture room of the Royal Society of Arts 
proved too small to hold all those who had gathered to hear the 
inventor’s account of his new system of flight. Cierva’s knowledge 
of the English language being limited, the paper was read by Sir 
Sefton Brancker, who, in his introductory remarks as chairman, 
referred to the invention as ‘‘one of vast significance in aero- 
nautical development” and ‘“‘the greatest and most important 
step in aeronautical progress since the Wright Brothers flew 
their first aeroplane.” 

Events now began to move quickly, for on November gth Sir 
Samuel Hoare stated that he had decided to have four or five 
different types of the Autogiro built in England without delay, 
for further experiments by the Royal Air Force. Meanwhile, and 
having been assured of adequate financial support, Cierva dis- 
posed of the world rights in his invention to a small British group 
headed by Mr. James G. Weir and Mr. Hugh Kindersley; and 
so the Cierva Autogiro Company, Ltd., was born. By January 
1926 construction work was already in progress at the A. V. Roe 
factory at Hamble on two aircraft with 130 h.p. Clerget engines 
and two powered with the 180 h.p. Armstrong Siddeley Lynx. 
During June, the first British-built Autogiro took to the air and 
in July it was demonstrated by Frank Courtney at the Royal Air 
Force Display at Hendon. 

Following the loss of a rotor blade during an experimental 
flight at low altitude in February 1927, when Courtney escaped 
with a severe shaking, Cierva conceived the fully articulated rotor 
system, which incorporated a vertical hinge at each blade-root 
attachment to the hub, thus relieving bending stresses in the plane 
of rotation. 

Cierva was now a qualified pilot at the Hampshire Aeroplane 


Cierva C.19 Mk IV Autogiro; mechanical rotor-starter fitted (1931). 
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In 1933 the name Hafner 
first became known in 
helicopter development; 
the occasion was the 
appearance of the Hafner- 
Nagler design. 


Club, and it was not long before he was a soloist on the Autogiro. 
On September 30th he carried out the first-ever cross-country 
flight with a rotary-wing aircraft—one of 33 miles between 
Hamble and Farnborough. Features of this particular Lynx- 
Avro Autogiro were the introduction of stub wings, a more 
robust undercarriage with wider track, and dual controls. 

An interesting commentary in an article by Oliver Stewart in 
March 1928, indicated the intense activity behind Cierva’s efforts: 
“‘Autogiros have now been built with both water-cooled and air- 
cooled engines of high and low powers. They have been tried 
with two-bladed, three-bladed and four-bladed windmills and 
with blades of different shapes. They are gradually ridding them- 
selves of aeroplane influence and developing individuality.” 

Mr. A. H. C. A. (“Dizzy’’) Rawson had now become a test pilot 


with the Cierva Company, and in August he set out on a tour of 


England and Scotland with the object of demonstrating that the 
Autogiro had now reached a functional stage. His itinerary, which 
included visits to Leeds, Newcastle, Renfrew, Blackpool, Liver- 
pool, and Bristol, covered 3,000 miles without mishap. 

On September 18th, with the same Lynx-engined machine, 
Cierva, accompanied by M. Bouche (the editor of L’ Aéronautique), 
left Croydon via St. Inglevert on the first cross-channel flight to 
Paris. On the previous day, the late Maj. C. C. Turner, aviation 
correspondent of the Daily Telegraph, accompanied Cierva as 
passenger on the flight from Hamble to Croydon. 

Progress in Britain had by now aroused interest in America, 
and a visit to this country by Harold Pitcairn, a wealthy indus- 
trialist and president of Pitcairn Aviation, Inc., resulted in his 


acquiring the American rights in Cierva’s inventions. The agree- 
ment included the shipment of a British model and the temporary 
loan of Rawson for initial demonstration and pilot training at 


Pitcairn Field, Willow Grove, Pennsylvania. Early in 1929 the 
Pitcairn Cierva Autogiro Company of America came into being. 

Later in the year one of the best-known of the many Cierva 
types produced, the C.19 Mk 1, made its initial appearance. Par- 
ticularly interesting because it was the first Autogiro to be designed 
from scratch, it had an unusual feature in the adjustable biplane- 

‘tail which deflected the airscrew slipstream during the initial 

stages of starting the four-bladed rotor and appreciably reduced 
the time to take-off. A two-seater powered with an Armstrong 
Siddeley 80 h.p. Genet II engine, it required a take-off distance 
of but 30 yards. 

With offices at Bush House, and in order to be able to demon- 
strate and give flights to prospective purchasers with more 
facility than hitherto, the Cierva Company located a demonstra- 
tion C.19 with Airwork, Ltd., at Heston. It was here, on August 
6th, 1930, that I had my first Autogiro flight—and some dual— 
with Val Baker. On the 2oth, after a 30 minutes’ check-up with 
Rawson, I went solo. 

On the afternoon of November 20th, while I was waiting on 
the tarmac with Geoffrey Dorman, for a refresher flight, news 
came through that Rawson, with E. H. Alliott as passenger, had 
been involved in a mishap near Hounslow. Rawson’s broken 
ankle precluded his undertaking an important demonstration near 


Paris the following month. As a result, I was invited by Jimmy 
Weir to join the Cierva Company on a temporary basis to under- 
take this assignment. With a total of 3 hours solo flying on the 
C.19 Mk II behind me, I arrived at Orly on December 18th, 
successfully completed the programme, and continued with the 
Cierva Company until its shut-down in 1940. 

During the summer of 1931, and as part of the Cierva sales 
and publicity campaign, a C.19 Mk III and myself became 
temporary members of an aerial circus operated by C. D. Barnard, 
in which William Courtenay, representing the Daily Mail, played 
an active part. By the end of the tour we had visited some 150 
towns and I had accumulated an additional 400 flying hours. 

Meanwhile Cierva was active at Hamble, where experiments 
with “direct control’? were well under way. Additionally, a 
tandem-two-seater cabin Autogiro with a Gipsy Major engine was 
under construction by de Havillands at Stag Lane, and a general 
cleaning-up of the C.19 was in progress. The curtain was lifted 
at a Press demonstration at Hanworth during November 1931, 
when the D.H.-built C.24 and the Avro-built C.19 Mk IV were 
demonstrated by Rawson and Cierva respectively. This latter 
machine, an open two-seater with a Genet Major engine of 103 h.p., 
was characterized by a three-bladed cantilever main rotor (gone 
for ever were the blade-suspension and inter-bracing cables of all 
earlier models) a conventional tail unit, and a mechanical clutch 
for rotor-starting. A dozen or so were produced by Avro’s, of 
which four were exported to Spain and Japan. 

In addition to being easy to fly, the Autogiro had already 
earned a reputation for being easy to mishandle, so an Autogiro 
Flying School and service depot was established in 1932, at Han 
worth, the headquarters of National Flying Services, Ltd. Here 
Alan Marsh joined me as chief instructor, with Charlie Ashton 
and ‘‘Chick’’ Stone in charge of maintenance. 

Cierva had a terrific personality and boundless energy. His 
enthusiasm was infectious, and he not only inspired those already 
associated with him but also others who foresaw a future for 
rotating wings. During 1932 a small single-seater prototype, the 
C.25, with a Pobjoy engine constructed by Comper Aircraft at 
Hooton, made its appearance. The principal event, however, was 
the development at Hamble of the C.19 Mk V_ experimental 
prototype, which, with Cierva as test pilot, proved the feasibility 
of “‘direct control.”’ Gone were the stub wings, ailerons and 
elevators, and with this “flying mock-up’? Cierva was able to 
demonstrate the soundness of his earlier theory that he could 
produce adequate stability and control at zero speed. 

The closing-down of the Avro factory at Hamble resulted in 
the transfer to Hanworth of the experimental and development 
activities of the Cierva Company. Concurrently, and with the 
object of developing a low-powered single-seater model, a licence 
to construct was acquired by G. and J. Weir, Ltd., Cathcart, 
Glasgow, with Cyril Pullin as chief engineer. Dr. James A. J, 
Bennett had already become technical assistant to Juan de la 
Cierva, thus facilitating a close liaison on technical aspects between 
licencees and the parent company. 

With the arrival of an Austrian-constructed helicopter at Heston 


(Left) Cierva C.19 Mk V Autogiro—the ‘‘direct control’’ experimental prototype of 1932. Juan de la Cierva is seen flying the machine at low speed 


The rudder was eventually suppressed and ‘‘hanging-stick’’ control-column introduced. 


(Right) The Kay gyroplane of 1934. 
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in January 1933, an element of competition crept into the rotary- 
wing field. A single-seater with a three-bladed rotor and a 40 h.p. 
Salmson engine, it was accompanied by its designers—Raoul 
Hafner and Bruno Nagler. The former is, of course, now asso- 
ciated with the development of Bristol helicopters. The Hafner- 
Nagler helicopter did not prove a success, so proof of the sound- 
ness of Hafner’s ideas on cyclic variation of main-rotor-blade 
pitch angle had to await later confirmation. It was here that I 
gave Hafner his first passenger flight in an Autogiro, and later 
he became a regular pupil of the Autogiro School. The initial 
financial backing for Hafner’s project was provided by Mr. Jack 
Coats, and when the Hafner-Nagler partnership was dissolved the 
A.R. III Construction Company came into being at Feltham— 
right on the Cierva doorstep. 

Through the perseverance of Capt. R. N. (‘‘Loopy’’) Liptrot, 
a deputy director at the Air Ministry, official interest was once 
again aroused in the Service potentialities of the Autogiro by the 
placing of a contract with Cierva’s for a five-seater ‘‘direct-control”’ 
prototype with a 600 h.p. Armstrong Siddeley Panther engine, 
the selected licencees being Westland Aircraft, Yeovil. 

For some months experimental flying with the C.19 Mk V 
direct-control’’ prototype had been a regular feature at Han- 
worth. During March a redesigned version, the C.30, which had 
been constructed in the N.F.S. workshops, made its initial appear- 
ance, Cierva put this through its prototype tests with such success 
that a demonstration to the Press was staged towards the end of 
April, and in June it participated in the Royal Air Force Display 
at Hendon. A remarkable feature of this machine, which was 
still powered with a 103 h.p. Genet Major engine, was the absence 
of a rudder and the introduction of a hanging-stick type of control 
for displacement of the tilting hub and rotor disc for control about 
all axes. 

Progress made by the Weir interests soon became apparent 
with the arrival at Hanworth of the C.28 prototype after initial 
flight tests, at Abbotsinch, by Alan Marsh. This was a small 
single-seater powered by a Bristol Dryad engine of 40 h.p. and 
having a two-bladed “direct control’’ rotor system. Later in the 
year two new prototypes, the W.1 and W.2, the latter with a 
Pullin-designed and Weir-built engine of 50 h.p., were being 
flight-tested. 

Widespread interest in the C.30 principle now led to firm 
orders being accepted. The Air Ministry having indicated its 
willingness to purchase twelve, an agreement was concluded 
between Cierva’s and Avro’s for the initial construction of thirty 
aircraft powered with the 140 h.p. seven-cylinder version of the 
Genet Major and designated the Type C.30A. As an interim 
measure, an order had been placed with Airwork Ltd., Heston, 
for three aircraft of similar design to be known as the C.30P. By 
November, prototype tests were under way and the Avro order 
was subsequently increased to one hundred. 

By 1934, the Cierva Flying School had become well established 
with the C.19 Mk IV, which proved very popular with trainees 
from all parts of the world. The oldest pupil trained was J. A. 
McMullen, aged 69, and the youngest F. J. (‘Jeep’) Cable, 
aged 174. Mrs. James Weir was a regular soloist, as well as James 
G. Weir and Hugh Kindersley. The first ab initio trained Auto- 
giro pilot to obtain his commercial ‘‘B”’ licence was Jack Richard- 
son, the present honorary secretary of the Helicopter Association 
of Great Britain. The Bekesbourne Flying Club included a C.19 
amongst its school aircraft and was later to be joined by the 
Lancashire, Bristol, Redhill and Heston Clubs, each with a C.30A. 

Towards the end of 1934 there appeared a further addition to 
the British rotary-wing effort. This was the Kay Gyroplane, 
designed by David Kay of Perth and constructed at Eastleigh, 
Hants, by Oddie Bradbury and Cull, Ltd., a pioneering concern 
in the construction and supply of rotor blades to the Cierva 
Company. The Kay machine was a single-seater of the ‘“‘direct- 
control”’ type, powered by a 75 h.p. Pobjoy ““R”’ engine. Its four- 
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Cierva C.30A ‘‘direct control’’ Autogiro (1934). 


bladed main rotor, mounted on a pylon-supported fixed hub, 
employed cyclic variation of blade pitch-angle for lateral control 
only, longitudinal control being by a conventionally mounted 
elevator. Kay had been known as a rotary-wing enthusiast for 
some years; in fact, his first prototype, powered with an A.B.C. 
Scorpion engine, was in a finished form in 1932. 

For some time those closely in the know had been aware of a 
new Cierva development, namely, ‘‘direct take-off.’’ The success- 
ful outcome of eighteen months’ intensive experimentation was 
officially revealed during a lecture given by Cierva to the Royal 
Aeronautical Society on March 15th, 1935: the Autogiro was 
now capable of taking-off without any forward run. 

Shortly afterwards there appeared the C.L.20, a two-seater 
side-by-side ‘‘direct-control”’ cabin Autogiro. Powered with a 
go h.p. Pobjoy Niagara engine, it had been constructed by West- 
land Aircraft to the designs of M. George Lepére, chief engineer 
to Lioré et Olivier, who were the French licencees of the Cierva 
Company. 

Service interest was now growing. Six Avro-produced “‘Rotas”’ 
(C.30A) had been delivered to the R.A.F. School of Army 
Co-operation, Old Sarum. The C.O. and instructor of this Auto- 
giro Flight was F/L. R. H. Hayworth-Booth, who had received 
five hours tuition at the Cierva School! Following some cruiser 
trials sponsored by the Italian Navy, the Royal Navy once again 
intimated its interest in the deck-landing potentialities of the 
Autogiro, but orders were still lacking. In May there appeared at 
Rochester—for later Air Ministry trials at Felixstowe—a C.30A 
which had been equipped with metal floats by Short Bros., Ltd.; 
it was test-flown by Alan Marsh. The number of firm orders for 
the C.30A received to date from purchasers in all parts of the 
world totalled ninety-three. 

Cierva’s disclosure of his “‘direct take-off’? development had 
once again stimulated active thoughts on the helicopter. Early 
in 1936 it was widely publicized that the Air Ministry was pre- 
pared to sponsor the construction of such a machine by Blackburn 
Aircraft, Brough, to the design of the Hungarian inventor, Oskar 
Von Asboth. 

The long period of secrecy and silence which had followed 
Cierva’s disclosure sixteen months earlier of the ‘direct take-off” 
development came to an end on July 23, 1936. Ata Press demon- 
stration held on a corner of Hounslow Heath where the gorse 
bushes were thickest, two new experimental prototypes, the Cierva 
C.40 and the Weir W.3, were publicly displayed. Alan Marsh 
excelled himself by demonstrating with each in turn their unique 
*‘no-run”’ take-off and landing characteristics, With the customary 
Cierva flair for making use of what had gone before (thus keeping 
experimental costs to a minimum until some new principle had 
been fully established) the new-type two-bladed ‘‘auto-dynamic’”’ 


(Left) Cierva ‘‘direct take-off’’ Autogiro—experimental forerunner of the C.40—had a C.30 fuselage and engine with a two-bladed ‘‘autodynamic”’ 


rotor (1936). 





(Right) Weir W-3 ‘“‘direct take-off’’ Autogiro with experimental ‘‘autodynamic’’ two-bladed rotor (1936). 
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This C.0251 Starter is standard equipment for the popular 
Alvis Leonides engines which power so many helicopters. 
Rotax also supply a wide variety of other equipment—genera- 


tors, switchgear, actuators—for helicopters of all sizes. 
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Civil version 7 passengers and 2 pilots. Military version 10 men and 2 pilots. 
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it. Westland S.55 (10 seater) and the Westland S.51 
(3 seater and pilot) are the only Helicopters being made in 
England in quantity production. Both types are backed by 
thousands of hours of flying experience, and have Airworthi- 
ness Certificates. Competitive prices and delivery dates are 
quoted and Westland have a fully established Pilots’ School 
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Civil version 3 passengers and 1 pilot. Military version ““The Dragonfly.” > 
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AN far back as 1951 Westland announced their forward 
planning for larger Westland Helicopters to meet the future 
requirements of the Services and of Air Line Operators. In 
this connection Westland are maintaining their lead and further 
technical developments may shortly be expected leading to 
an announcement connected with larger Westland passenger 
carrying Helicopters. 
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rotors had been mounted on a fuselage of the C.30 and W.2 types 
respectively, with rather more robustness added to the under- 
carriage. The one thing the Autogiro still could not do was hover 
in still air; but the fulfilment of this desirable and elusive per- 
formance characteristic was now only one step away. Alas, on 
December gth, 1936, Juan de la Cierva—then 41 years of age— 
was amongst the passengers killed in a DC-3 accident at Croydon 
and the continuation of his pioneering efforts had to be left to 
others. 

At the beginning of 1937, another newcomer made its appear- 
ance at Hanworth, the A.R.III gyroplane designed by Raoul 
Hafner. Similar in general configuration to the Autogiro, this 
“‘direct-control’”’ single-seater powered by a Pobjoy “‘R’’ engine 
of 90 h.p. was characterized by its ability also to take-off and land 
without a run. A noticeable feature of detail design was that, by 
contrast with the tilting hub of the Autogiro, the A.R.III had a 
fixed hub, the inclination of the rotor disc being obtained from a 
cyclic variation of blade pitch-angle actuated by a conventional 
control column. Piloted by A. E. Clouston, this well-engineered 
and highly manceuvrable aircraft was a rebuild of a prototype 
which had been damaged during an early test flight the previous 


year. 

The ability of rotary-wing aircraft to take off without a run, 
thus enhancing their potentialities for use on ships, at last resulted 
in positive action by the Admiralty, for in June, 1937, the Cierva 
Company received a contract for the supply of five re-designed 
C.40s. This type was a side-by-side two-seater with a Salmson 
engine of 180 h.p., and construction was undertaken by the 
British Aircraft Company, Hanworth. 

Towards the end of the year, the Weir group decided to con- 
centrate their future rotary-wing activities solely on the helicopter, 
and their first effort, the W.5, was flown at Dalrymple, Ayrshire, 
on June 7th, 1938. This, incidentally, was the first successful 
flight by any helicopter in this country. Designed by C. G. 
Pullin and piloted by his eldest son, R. A. Pullin, the W.5 had 
two side-by-side two-bladed rotors with cyclic-pitch control. A 
single-seater with a 50 h.p. Weir engine, this prototype made 
over 100 take-offs and landings before it was superseded the 
following year by the W.6. 

Helicopters were also occupying the minds of those directly 
associated with the activities of the Cierva Company. From Dr. 
J. A. J. Bennett there emerged the conception of the Gyrodyne, 
whereby, amongst other advantages, the torque from a power- 
driven single main rotor would be compensated by the thrust of 
an airscrew laterally offset from the body of the fuselage. A 
design-study to meet a Naval requirement, and using a Kestrel 
engine, received the support of the Air Ministry, but was abandoned 
at the outbreak of war. 

Meanwhile, the B.A.C.-constructed prototype C.40 had com- 
eons its acceptance tests and two Naval pilots, Lts. Torin and 

llingworth, joined the Cierva school at Hanworth for 50 hours 
training each. Early in 1939 the first two production C.40s were 
handed over to the Roval Navy. 

During October of that year the Weir W.6 helicopter made its 
maiden flight in Scotland. Although of similar configuration to 
the W.5, each of its two outrigger-supported main rotors had 
three blades. Moreover, it was now a two-seater with a Gipsy VI 
engine located in the nose. 

The outbreak of war, and a complete lack of Government 
encouragement and support, soon put an end to all British rotary- 
wing effort. By mid-1940 both Cierva and Weir had closed down. 
However, the activities of No. §09 Squadron (C.30s) with Fighter 
Command on radar calibration duties, coupled with considerable 
American progress in helicopter research and development over 
the next three years, ultimately compelled a revision of official 
outlook. 

Towards the end of 1943, the Cierva Company re-activated its 
helicopter interest with C. G. Pullin at the helm. The initial 
programme was based on an intensive investigation into the 


The Hafner AR.III gyroplane of 1937, 


The Cierva C.40 Autogiro of 1938. Although this aircraft could take off 
and land without a run, it could not hover in still air. 


possibilities of using jets as a means of counteracting torque from 
the main rotor. 7 

In 1944 the Bristol Aeroplane Co., Ltd., acquired the rights 
in the A.R.III Construction Co., and the services of Raoul Hafner 
to head their newly created helicopter interest. ; 

The Fairey Aviation Co., Ltd., created a helicopter branch in 
June, 1945, with Dr. J. A. J. Bennett as chief technician, _ 

By October of that year, the Cierva W.9, a prototype with a 
single three-bladed main rotor, and employing a jet torque-com- 
pensation device at the tail, had reached the hovering stage. Early 
in 1946 the Cierva headquarters at Thames Ditton were moved 
to Eastleigh, a licence agreement having been reached with 
Cunliffe-Owen Aircraft. ; 

Before 1947 was out, the prototypes of the first helicopters 
to be produced by Bristol and Fairey had been flown successfully. 
Both four/five seaters, with single three-bladed main rotors, the 
Bristol 171 with a Pratt and Whitney Wasp Junior was of similar 
configuration to the Sikorsky S-51, while by contrast the Fairey 
Gyrodyne (Alvis Leonides) re-introduced the Cierva Company’s 
conception of 1938 by having stub wings, that on the starboard side 
carrying a variable-pitch airscrew for torque compensation and 
to assist propulsion. In the following year this prototype captured 
the then world speed record for helicopters, at 124 m.p.h. 

Of interest in 1947, also, was the disclosure of a helicopter 
programme by Westland Aircraft, Ltd., a licence having been 
acquired from the United States to construct to the well-known 
Sikorsky designs. With initial concentration on the S-§1 type, a 
considerable number have since been produced, chiefly to meet 
Service requirements. fast: 

During 1948 two new Cierva prototypes made their initial 
flight tests: firstly, the W.14 Skeeter—a two-seater with a single 
three-bladed main rotor and a torque-compensating rotor at the 
tail, the power unit being a Gipsy Major; secondly, the W.11 
Air Horse, the world’s largest helicopter, with an all-up weight 
of 17,500 lb. It was of unusual configuration—the centres of the 
three three-bladed 47ft diameter main rotors, all three powered by 
a single Rolls-Royce Merlin 24 engine, were displaced in the form 
of a triangle. 

Following a fatal mishap with the first W.11 during 1950, the 
Cierva Company ceased to be active in the helicopter field, all 
development work under contract to the Ministry of Supply being 
taken over by Saunders-Roe, Ltd. j 

In 1951, Percival Aircraft, Ltd., announced the formation of 
a helicopter division and the intention to construct rotary-wing 
aircraft employing a new conception in power units. 

The Bristol 171, now powered with an Alvis Leonides engine, 
was in quantity production, mainly for Service use. Construction of 
the first helicopter in this country to be equipped with two 
(Leonides) engines was also completed this year. A 10/12 seater 
with a tandem three-bladed rotor system, the Bristol 173 made 
its first flight early in January, 19§2. 

Later in the year the Westland-Sikorsky S-55, an 8/10-seater, 
was also flown; it is now going into production on a fairly large 
scale. With a single rotor having three all-metal blades, the power 
is provided by a Pratt and Whitney Wasp engine. 
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Some Potentialities yet to be 


HE genus Helicopter is potentially a very large and 

diversified family of vehicles, lifting devices and mobile 

tools and weapons, nearly all of which ought to be of 
direct and even vital interest to the Army. And yet, in this 
country, it has been left to a civil airline to take the first step 
in fostering development of a type of helicopter capable of 
meeting some of the more obvious Army transport needs. 
Moreover, in public statements Army spokesmen have 
seemed to reveal a view in which the transport helicopter is 
regarded as luxury equipment, to be developed at leisure 
when required, but for the present to be placed at the bottom 
of the list of priorities. 

To those familiar with the current state of the helicopter 
industry, and the time needed for the development of new heli- 
copters, this might seem to involve a considerable risk even if we 
could accept at its face value the current American doctrine which 
places emphasis on the use of transport helicopters in amphibious 
assault operations. This doctrine derives from the need to 
preserve maximum dispersal of an assault force in the face of a 
defence armed with atomic weapons, and if applied to our own 
military planning it might be thought to refer to the assault phase 
of a future war, sufficiently remote in time to justify a very low 
priority for the necessary preparations. 

If this is the real basis for our present military planning we may 
need to be reminded of the old maxim that what is sauce for the 
goose is also sauce for the gander. In the present balance of power 
it is not we but our potential enemies who may be assumed to be 
planning assault operations. Also, a military doctrine which is 
valid for an assault by ship-based forces against strongly defended 
Pacific islands may offer a good chance of success for assault 
against the United Kingdom, from a land base extending to within 
30 miles of the target. 

As recent studies have shown, the conventional shaft-driven 
helicopter can be developed, given adequate resources, as a 
complete range of vehicles from the small training and ambulance 
machines to the 200 m.p.h. transport carrying 100 troops and, for 
short lifts, - 4 to 1§ tons of equipment. Behind this conventional 
branch of the family loom the potentialities of the jet-driven 
helicopters, very much cheaper for a given payload, and ranging 
from the smallest single-seater to giants of unlimited size lifting 
upwards of 100 tons. 

Such vehicles may indeed be luxuries in relation to operations 
planned by the British Army, but they are the sine qua non of 
airborne invasion, and in the hands of a determined enemy they 
would present a serious threat to our security. As they require 
only a normal level of engineering skill to bring them into exist- 
ence, the excellence of the Mig-15 may be regarded as a plain 
warning on this point. 

Should the Soviet forces roll to the Channel, accompanied by 
their formidable air power concentrated in a one-front assault, it 
is not difficult to imagine the devastation by modern explosives of 
areas anywhere along our Eastern and Southern coasts, into which 
an airborne invasion could be carried by fast transport and giant 
weight-lifting helicopters, carrying troops by the thousand and 
the heaviest tanks and equipment. 

The logistics of such an operation bear no relation to the 
lightly armed and scattered glider and parachute landings of 
World War II, which were without adequate support and depen- 
dent on early relief by ground or seaborne forces. The helicopter- 
borne invasion, in spite of probable losses, can be based on con- 
tinuing shuttle services bringing steady streams of reinforcements, 
with local build-up peaks possibly as high as an armoured division 
an hour. Against such forces, made independent of terrain by 
their accompanying airborne cranes and bridging equipment, 
effective resistance could hardly be offered by a defending Army 
caught with its lines of communication and supply still tied to the 
ground, and impeded in every direction by smashed bridges, 
roads and railways. 

There seems little reason to pees that the losses suffered by 
invading forces would be prohibitive. Flying low by night in 
overcast weather and converging on the landing areas by separate 
routes from a large number of dispersed depots on the Continent, 
the transport fleets would present very difficult targets. Their 
rate of delivery of $s and equipment would also be such as to 
land the main striking forces in the coursg¢ of a single night, so that 
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THIS article conjures up some grim visions: but while the 
possibility of aggression r » count es must con- 
tinue to be developed. The réle which helicopters—and par- 
ticularly those of unprecedented size—could assume is discussed 
in detail by Mr. Fitzwilliams, who is helicopter engineer to 
Westland Aircraft, Ltd. From 1944 to 1946 he was in charge of 
the Airborne Forces Experimental Establishment, Beaulieu. 


by daybreak the defending fighter force would have its attention 
occupied by ground forces, and by enemy fighters and tactical 
bombers, as much as by the helicopters engaged in re-supply 
operations. 

To defeat an airborne invasion of this kind seems impossible 
for a defending army tied to movement on the ground. The mere 
speed of the initial build-up would ensure too dangerous an in- 
jection of enemy land forces before the defence could be brought 
into effective action; and, in relation to the forces required to 
occupy the country, the supply of troops and equipment to 
maintain such a build-up may, in the case of the Soviet Union, be 
regarded as inexhaustible. 

To the layman it seems obvious that if we are to defend ourselves 
against such a threat we must be provided with defending forces 
as mobile as any invading force and possessing sufficient fire-power 
and tactical skill to ensure destruction of the invading fleets and 
their contents during the initial stages, so that the primary build- 
up is rendered impossible. 

To do this we would need means of lifting powerful defence 
units from all over the country, direct from their depots to the 
combat areas without the delays inherent in ground transport. To 
do this on an adequate scale would mean the immediate and direct 
transport of many thousands of fully-equipped men, of anti- 
aircraft and field artillery, of tanks, and of all the other parapher- 
nalia, with their fuel and ammunition, required for any action of 
major importance. To do this efficiently would require the forma- 
tion of specialized defence units based in convenient localities and 
fully exercised with the helicopter transports which will take them 
into action. To do this at all we would surely need a military air 
transport service with a fleet of helicopters adequate to permit 
successful defence of the country. 

If we could be assured that our home-defence forces were 
strong enough and mobile enough to prevent or destroy an airborne 
invasion, we might well take comfort from the American doctrine 
of the use of helicopters in amphibious assault. It represents a 
considered opinion that, against a defence armed with atomic 
weapons, invasion by sea is no longer — on a major scale. 
Not only are invasion craft too vulnerable to assemble successfully 
at sea or in their home ports, or to expose themselves in battle order 
on the water, but the unavoidable troop-concentrations and port 
facilities at the landing places are no longer defensible, so that 
operations like those on the Normandy beaches may never again be 
attempted. For our security this is a most important consideration. 
It means that, with a sufficiently mobile home-defence force and an 
adequate supply of atomic weapons we can at least maintain our 
island integrity, even if we manage only to achieve something less 
than parity with the formidable air power which could be arrayed 
against us. 

To maintain ourselves free from invasion is only the first 
essential. If we are to carry out the réle of unsinkable aircraft 
carriers which our Allies have assigned to us, how are we to continue 
an effective existence in the face of the tremendous destructive 
power of modern weapons and under the shadow of a hostile air 
power probably equal or superior to our own, pounding us with 
a force and for a p veel likely to make the efforts of the Luft- 
waffe appear insignificant ? 

In these circumstances large areas of our major cities will be 
laid waste, together with their industries and the complex of road, 
rail and port facilities which they contain; and this process may 
continue until industry, transport and centres of population have 
been forced to disperse in such small concentrations or to such 
well-protected places as to render uneconomic the delivery of 
further atomic weapons against them. The level at which equili- 
brium is reached might correspond—in Eastern, Midland and 
Southern regions—to dispersed-community concentrations not 
exceeding 100,000 persons, since technical improvements in 
atomic-explosive and guided-missile manufacture are likely to 
make these weapons available in quantity. 

In this modern Diaspora we will at least be in our own country- 
side; and who is to say whether the population is to be pitied for 
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In September 1948 the operation “ Hare and Tortoise” 










was organised to prove the reduction in time which helicopters could effect in 
inter-capital traffic. A message from the Lord Mayor of London was carried 
from St. Paul’s to the Place des Invalides in Paris. The time taken was 46 

minutes 44-4/5 seconds — a record which remains unbeaten. Both the Gloster 


Meteor and the Westland Sikorsky helicopturs flew on Shell Aviation Fuel. 
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aim to provide popular priced air travel 
for all who care to enjoy it. Already you can reach 


Paris in under two hours for {£11.14.0 return (and as 


‘ little as £8 return; to Belfast £10 return, and to Isle of Man £8.10.0 


return. All these fares are from airport to airport. For an increasingly 
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Helicopters of up to 100 tons lifting capacity, as 

vizualized by the author, could even serve as 

tank transporters. In this impression, the two 

men making the crane-hook ready for attach- 

ment to the slings round the damaged tank give 

scale to the size of the aircraft—the Westland 
W.85 project. 


THE ARMY 
and the HELICOPTER... 


its release from the captivity of the great 
Victorian cities? Throughout this period 
we will, however, be in desperate need of 
a flexible means of large-scale transport 
at a time when road, rail and port facilities 
may be in chaos. In the early stages of 
the destruction of the great cities the giant 
helicopter, with its capacity exceeding that 
of the average train and its high cruising 
speed enabling it to perform the work of 
four trains in a given time, may well be 
the only effective means of succour and 
rescue able to reach the stricken popu- 
lations. 

Such machines can bring in the equip- 
ment and fuel for generating light and 
power, the necessary food and clothing, 
the medical, rescue and sanitary teams, 
the demolition squads and their heavy 
equipment. They can help to control 
fire by lifting water direct from rivers 
and reservoirs and showering it on burning buildings at up 
to 20,000 gallons at a time. They can effect the large scale evacu- 
ation of civil populations from contaminated or threatened areas 
to temporary communities, to which they can also bring pre- 
fabricated housing direct from the factories, together with every 
necessity of food, water and other amenities. In such emer- 
gencies a military air-transport service, operating helicopters of 
from 10 to 100 tons lifting capacity, could entirely replace road and 
rail transport over wide areas. 

In the dispersal of industry the large helicopter can also effect 
much valuable saving of time by transporting heavy machinery 
for earth-moving and road making and for the construction and 
equipment of underground factories, by transporting prefabri- 
cated pontoons and entire crane installations direct from inland 
factories to temporary port sites, and generally by moving the 
thousand and one heavy, bulky or awkward items which may be 
urgently needed in inaccessible positions. At the same time a close 
network of freight and passenger airlines will be needed to link 
new and old industrial communities with each other and with the 
new military and government administrative centres. In this 
service the fast helicopter of five to ten tons lifting capacity can 
make an outstanding contribution. 

Modern means of travel and communication no longer necessi- 
tate overcrowded communities as a condition of the concerted 
mental effort required for private or public enterprise and, except 
during the period of transition, the efficiency of the community as 
a manufacturing unit need not be seriously affected by the dis- 
persal of industry and population. Throughout the war years and 
up to the present time most large manufacturers have sub-con- 
tracted their work to factories all over the country. A more obvious 
dispersal would merely emphasize the already urgent need for 
greatly improved travel facilities to distribute materials, equip- 
ment and products, and to permit more frequent and more 
efficient visits by industrial executives with each other and with 
Government and military representatives. Ultimately this latter 
service, supplementing the airline network, will have to be per- 
formed by small fast helicopters operated by the major enterprises 
and military formations. 

The importance of the helicopter lies in the fact that road and 
rail facilities and fixed-wing air transport are already unable to 
meet the civi! or military transport needs of the modern world. 
From the military point of view it is becoming increasingly urgent 
to eliminate exposed troop and weapon concentrations in transit 
and in combat areas, to eliminate lines of supply and communica- 
tions tied to vulnerable ground facilities, to be able to operate in 
mountainous areas without being tied to mountain passes 
and without having to force transport along valley roads, to 
traverse long distances and to manoeuvre large forces at high 
speed over open country, converging only at the target areas. In 
short, it is becoming increasingly urgent to achieve the long- 
awaited airborne or air-transportable Army. 

For this purpose the genus Helicopter provides the full range of 
vehicles capable of transporting the most modern armoured 
striking force, of maintaining it with supplies and reinforcements 
while in action, and of evacutating it when the action is completed. 
By shuttle service the helicopter can move larger quantities of 


men and equipment in a given time, at higher speeds and with 
greater flexibility and safety than any other tactical means of trans- 
port; moreover, as in the parallel development of rail and road 
vehicles, when carrying certain types of weapon the helicopter 
can itself partake of the nature of a weapon. It is, for example, 


suited to development as a range of extremely mobile artillery 
weapons, fired either from the air or from the ground, particularly 
in the form of the heavy mortars required for atomic shells. It is 
also the ideal carrier for the increasingly wide range of recoilless 
weapons including guided-missile ramps, rocket batteries, and 
flame-throwers. 

In such cases the helicopter can operate as a self-contained unit 


with its weapon-crew and ammunition, advancing or retreating 
with great rapidity, flying low to take full advantage of hills or 
other means of cover, and hiding behind buildings or in forest 
clearings while in action. Such combat vehicles could be accom- 
panied by single-seat “Peeping Tom’’ helicopters—jet-driven, 
with extremely high rates of climb and descent and great manoeuv- 
rability—acting as forward scouts, artillery spotters and as a com- 
munications link to the rear. Offensive units of this kind would 
restore to the Army a local striking force and power of surprise 
which it has not had since the heyday of the cavalry. 

To develop tactical mastery of this new form of transport will 
need constant practice and frequent large-scale manoeuvres; and 
it may be wondered how great military fleets of flying vehicles and 
weapons can safely traverse the civil airline network and cross the 
paths of perhaps hundreds of other large and small helicopters on 
non-scheduled journeys. The answer to this question is as import- 
ant as any other concerned with the development of the helicopter, 
for many find it as difficult today to visualize the significance of this 
new vehicle as it must have been to foresee the full development of 
the road vehicle in the days before the coming of the motor 
roads. 

To each form of transport there is an appropriate form of road, 
without which the vehicle by itself cannot develop its full potential- 
ities, and in the absence of which the value and significance of the 
vehicle can hardly be appreciated. The essence of a road lies in an 
instruction which, if followed within the normal limits of human 
fallibility, will preserve the safety and promote the efficient transit 
of the vehicles obeying it. The instruction must be couched in 
terms suited to the characteristics of the vehicle and to the abilities 
of the driver; and conversely, for the safety of other vehicles, no 
driver can be permitted to use a road of which the essential in- 
struction is beyond his mental capacity or training. 

Thus, in the case of the aeroplane which flies beyond the limits 
of mechanized navigation, and which is unable to slow to a halt 
without elaborate and skilled landing manoeuvres, the essential 
instruction, including I.F.R. airway and control-zone procedures, 
is beyond the capacity of all but the most highly trained drivers and 
their crews. Such a system, demanding a high degree of training 
and dependant both on timing and on clear communication be- 
tween the driver of the vehicle and traffic controllers on the ground, 
can be used by helicopters in airline operation but is unsuitable for 
the general development of the helicopter as a significant means of 
civil and military transport. 

The helicopter which, from the highest cruising speed, can be 
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designed to brake to a stop like a motor car, needs no traffic con- 
trollers, no communication with the ground and no timing. To 
develop its full potentialities it can and must normally rely on 
mechanized navigation. The instruction which will be the essence 
of the helicopter road must, therefore, be in the nature of a line 
on a developed form of what is now known as the Decca Flight Log. 

Such roads, or instructions in the form of maps, must be expected 
to follow the same course of development as all other roads, in that 
they will probably at first be laid down to serve the Army authorities 
for the guidance and marshalling of large numbers of relatively 
unskilled military drivers. In assault operations they would be 
secret paths leading from many points of departure to concentrate 
the assault on the target area and to guide a shuttle service on the 
return journeys. In peacetime at home the existence of a network 
of paths from central depots to important defence points would at 
first also be secret and the development of the techniques of laying 
and protecting these paths, and of marshalling traffic along them, 
will be a charge on the military authorities and a major object of 
manoeuvres, As these techniques develop, paths which are of 
value to civil communications will be published and the equipment 
for their use made generally available, so that in due course the 
pattern of internal civil air-traffic control will also come to be based 
the new conception of the helicopter road. 

It has often been urged that the cost of radar, Decca, the gyro- 
compass and other similar equipment would kill the helicopter 
stone dead, but much of this equipment is already fitted, together 
with a good deal of additional radio and instrumentation which 
will ultimately be eliminated. It is, therefore, doubtful whether 
the equipment required for the full exploitation of the helicopter 
would impose any great additional burden, although it is clear 
that considerable time will be needed for its gradual development. 

The economics of helicopter operation are in any case much less 
influenced by manufacturing cost than is generally realized, 
though this is certainly an important factor. As recent studies 
have shown, about half the direct operating-costs of a modern 
helicopter, which include not only depreciation and insurance, but 
also crew charges, landing fees and maintenance, may be accounted 
for by the cost of fuel, and it is rather in this direction that major 
economies may be effected. From the military point of view this 
is of great importance because, although the operating costs of the 
larger helicopters will compare favourably with those of other 
means of air transport, the cost of the fuel consumed will be a 
formidable obstacle to their large-scale use unless they are designed 
to burn efficiently the cheapest possible grades. Development 
work initiated now on this application might well pay a handsome 
dividend in the future. 

The value of the services which could be performed by the 
military helicopter is impossible to estimate since the aspects of 
preparedness and effectiveness cannot be costed. In an actual 
engagement the helicopters could, however, perform subsidiary 
services—in addition to those already described—the value of 
which might alone exceed the development cost : they could save 
troops and their equipment from encirclement; they could perform 
salvage operations, lifting damaged tanks and aircraft directly to 
the repair depots; and they could effect a great reduction in the 
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time and cost of delivering tanks and other heavy equipment, by 
transporting them direct from the factories to the combat areas. 
Perhaps most important of all, by maintaining direct links with the 
base depots, the helicopters might succeed in somewhat reducing 
the Army’s “tail” of ground vehicles and non-combatant admini- 
strative and maintenance personnel in the field. 

Our recent acceptance of the gift of American helicopters is an 
indication of the present under-developed state of our own 
helicopter industry. It is occasionally suggested that this state of 
affairs is the result of lack of enterprise in the industry itself; but 
in existing economic circumstances no good case could be made 
on this basis, in view of the considerable risks actually taken by 
the firms concerned and the low priorities accorded them. With- 
out active military support on a larger scale our industry must 
remain, as at present, a mere appendage of the aeroplane industry, 
with which we share many skills and much common technical 
knowledge, but which is not necessarily well suited to the full and 
proper exploitation of the helicopter, a seemingly obvious con- 
sideration which has been appreciated from the outset by the 
Americans, 

Enquiries from every continent, in relation to every kind of 
engineering, mining and development activity, clearly show that 
there are many applications for freight and crane helicopters of all 
sizes. Over the whole of Western Europe, and in many places 
farther afield, the need for fast airline helicopters is beginning to 
make itself felt, and there are innumerable requirements for the 
smaller helicopters in mail, ambulance, agricultural and general 
utility services throughout the world. 

This potential demand could be the foundation for a civil 
export trade augmented by foreign military orders, which would 
equal in value the trade of any other industry. To grasp the 
opportunity successfully it is, however, essential to have an 
adequate demand and operational usage at home, without which 
neither the initial investment nor the achievement of adequate 
quality can be assured in the face of competition from the American 
helicopter industry which already enjoys these facilities. 

The coming of the helicopter, supplementing the long-range 
network of the aeroplane, also marks the birth of new forms of 
political and military control, without which vast areas now hostile 
or indifferent to the general good might remain indefinitely as 
sources of danger to the world community. In due course large 
numbers of helicopters will be required as an essential means of 
transport in the development of many of these areas, and as the 
basic instruments of police and para-military supervision. 

At home, too, the helicopter will one day, and perhaps quite 
soon, become the common means of travel, bringing increased 
efficiency to our communications and much pleasure to those who 
will experience this ideal form of motoring. To meet the demands 
of civil and military, home and foreign markets, the helicopter will 
ultimately require a supporting industry rivalling in size that 
which has been built up to serve the road vehicle. 

Admittedly the defence fighters, the strategic bombers and the 
Naval anti-submarine aircraft must be our first concern at the 
present time; but to the writer it seems that as a nation we should 
now look more boldly into the future and take the first steps to 
secure our rightful share of the benefits which could flow from an 
early marriage of the Army and the helicopter. 


ROTORSTATION SITES 


' : ‘HIS issue is largely devoted to analysing the possibilities of 
the helicopter as a means of transport between centres of 


population. If those possibilities are to be fully realized it is 
essential that provision be made now for the construction of 
suitable helicopter landing-places in or very near to the main 
traffic-centres. Opinions may vary as to the time which may 
elapse before such sites are required; but no one will deny the 
urgent need to survey, select and safeguard landing-places in 
every part of the British Isles. Municipal authorities, upon whom 
the main responsibility will fall, are not always fully alive to this 
need, 

In London itself, for example, there are already signs of L.C.C. 
opposition to the prospect of helicopters landing and taking-off 
in the heart of the city. B.E.A. have made no secret of their high 
opinion of the South Bank site as a suitable rotorstation, and the 
operational results of experimental flights made last summer 
between Gatwick and Waterloo were very encouraging. The 
L.C.C., however, appear to be adopting a rather negative policy 
of reserving the right to veto any scheme put forward by the 
airline without offering any considered alternative. 

Many city and town corporations, of course, already possess 
useful (if sometimes bitter) experience of aerodrome ownership 
and, consequently, a latent interest in the prospects of helicopter 
landing-places. In such cases the local authorities concerned 
normally belong to the Aerodrome Owners’ Association, which 
has in the past year provided members with a great deal of 


preliminary information on the selection of ‘“‘helidrome’”’ sites (to 
use the term favoured by the Association). The A.O.A. has just 
begun to compile an authoritative list of all the helicopter sites 
now reserved in this country, and is asking municipalities to 
submit details (or write for advice) to the secretary, S/L. A. W. 
Day, at Londonderry House, Park Lane, London, W.1. 

Advice given by the A.O.A. naturally varies according to the 
area concerned; normally the mid-city location is considered to be 
ideal, but the actual choice of site can be influenced by the area 
and approaches available. Sites selected are usually square, L- or 
T-shaped, and occupy 900-1,300 sq ft; bombed sites often prove 
suitable. Once chosen, the site must be preserved and, if possible, 
utilized until required for helicopters. In framing its recommenda- 
tions, the A.O.A. collaborates with the Ministry of Civil Aviation 
and is also in constant touch with manufacturers. 

While acknowledging the valuable work of the Association in 
fostering air-mindedness in local authorities, we feel that B.E.A.’s 
knowledge and experience is not yet being fully utilized in the 
planning of helicopter sites. The Corporation is not only this 
country’s central source of helicopter operating experience but 
is certain to be the main user of landing-places now being planned. 
In the past, construction of airports for fixed-wing aircraft has 
often been undertaken without any regard for the operator’s 
requirements, resulting in large-scale waste of public money. 
There can be no excuse for any repetition of this experience in the 
development of helicopter facilities. 
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U.S. CIVIL HELICOPTER OPERATION 


A Monumental Report Summarized - 


N reading the aviation Press, both British and Ameri- 
can, one gets the impression that the Americans are 
going ahead faster with the acceptance and develop- 

ment of the helicopter as a commercial vehicle than are the 
British. Yet there are frequent warnings here that unless the 
U.S. manufacturers and operators watch out the same thing 
will happen in the rotating-wing field as has happened in the 
case of jet transports—despite the fact that the Korean war 
has forced the United States to makes strides with helicopter 
development which would normally have taken ten years or 
so to achieve. 

The Air Force, Navy, Marine and Army helicopter-programmes 
have enabled vast sums of money to be allocated to this work. The 
Army alone has a $200m programme for helicopter development, 
75 per cent of which will be devoted to machines with a payload 
of 6,000 Ib or so, while 10 per cent will go towards the development 
of a really large machine capable of carrying 20,000 Ib, the balance 
being allocated to aircraft with payloads of 2,500 Ib or less. Yet 
in the American civil-helicopter field it seems questionable 
whether there has been the constructive thought and forward 
planning equivalent to that indicated by the Peter Masefield lecture 
or the development of the Bristol 173—despite the experience 
gained by such companies as Los Angeles Airways, Helicopter 
Air Services of Chicago and, more recently, New York Airways, 
all of whom have staged operations which should give an excellent 
background of practical experience with single-engine types. In 
order to overcome initial difficulties these services have been con- 
fined to mail-carrying, but the Civil Aeronautics Board is now pre- 
pared to grant the companies licences for passenger carrying— 
subject to some fairly strict conditions about routes over populated 
areas. 

Progress has not been confined to actual flying, either. As is 
usual in America, it has got into the statistical field as well, and the 
Aviation Department of the New York Port Authority has just 
published a 157-page report, entitled Transportation by Helicopter, 
1955-1975, which is quite a document. Although the front page 
carries the disclaimer that the study “was prepared for the Port of 
New York Authority by consultants,’ whose views “‘do not 
necessarily reflect’’ those of the Port Authority, it is likely to be 
their bible of development for some time to come. 

The report itself deals with the “probable pattern of helicopter 
services and the requirements for helicopter landing areas in the 
Northern New Jersey/New York Metropolitan region.’’ Conse- 
quently, much of the content is of local interest, and can reflect 
only indirectly the possible course of helicopter development else- 
where. At this point it might be as well to state a personal belief 
that while the forecasts made for the local short-haul and “‘aero- 
cab”’ type of operation are reasonable for great sprawling com- 
munities such as Greater New York and Los Angeles, there is 
a good deal of optimistic thinking about the amount of inter-city 
traffic that will become available. Admittedly, such reservations 
apply more to the United States than to the United Kingdom, due 
to America’s greater use of the motor car and her really magnifi- 
cent roads; but there is obviously going to be a limit, geographic 
and operational, to the number of helicopter sites that can be 
established in and around centres of population. However many 
there are, some passengers are always going to have to spend time 
in reaching them. Moreover, any attempt to stop at all the sites 
which seem to be planned would slow up the journey to such an 
extent that it might be quicker to take a fixed-wing-aircraft service 
from a nearby airport—perhaps after having reached that airport 
by aero-cab. 

In the report under review, there is a summary of ten findings, 
some of which are perfectly self-evident, while others are of 
greater interest. By 1958, they say, 30-place helicopters will be 
available for common-carrier commercial operations, although, 
even then, “Despite its versatility the helicopter will require 
a carefully located specifically designed airstop facility”’ ; and it will 
not be possible to land on any and every roof-top, “nor permit 
them to fly at random. . . over cities.”” The last three of these 
findings are as follows:— 

“(8) The potentialities of the helicopter cannot be realized within the 
time periods herein discussed unless the Federal Government is prepared 
to include this new aircraft in its hitherto liberal policy of aid to com- 
mercial air transport and to include helicopter airstops in its airport aid 


rogrammes. 

“(g) While the earliest common carrier use of the helicopter will 
probably be as an airport shuttle service beginning about 1955, it has 
even greater potentialities in the field of short-range inter-city travel and 
in the expanding area of commutation service. 
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“(10) None of these potentialities of the helicopter as a common 
carrier can be realized unless attention is given promptly to the study 
of actual sites, not only in the Northern New Jersey/New York Metro- 
politan Area but in the region within a 175-mile radius, and to the 
design and development of airstop facilities fitted to the needs of the 
common carrier helicopter and the traffic it will be ready to serve.” 


Item No. 8 is intriguing, and the consultants go into the matter 
of government aid more fully later on. They say, in part:— 


“While the United States has depended chiefly upon private enterprise 
to inaugurate, organize and conduct common carrier service in inter-city 
transportation—and still relies largely upon that policy with regard to 
the carrying of both passengers and freight—nevertheless the federal, 
state, and local governments have each extensively assisted the initiation 
and growth of all forms of private transport ventures. By starting 
transport undertakings which subsequently were turned over to private 
companies; by providing, maintaining and operating such costly auxiliary 
transport facilities as ports, terminals, and improved ways, which are 
used in common by private and public carriers at less than the cost of 
providing such facilities; by relieving transport undertakings for long 
periods of time from the assumption of public tax burdens which other 
industries and citizens continue to bear; by using the public credit, the 
taxing power and the right of eminent domain to procure for private 
operators substantial portions of the heavy capital requirements which 
the early development of transportation projects require; by nurturing 
their growth through protective legislation, regulatory action and 
government patronage; by all such general types of government assistance 
—and numerous specific measures not embraced under such descriptions 
—the several levels of government in the United States have added 
governmental assistance to private investment and initiative in order to 
hasten the creation and development of transport undertakings . . .” 

And again:— 


“ 


. States and municipalities over the last quarter of a century— 
and in collaboration with the federal government airport aid io 
developed during the last five years—have lifted most of the burden of 
capital provision from the carriers. They have also borne a considerable 
portion of the annual operating costs of the airports as well.” 

Finally, the authors conclude with the statement that:— 

“*«... much will depend upon the policy of the Civil Aeronautics Board 
regarding certification of operators. Thus, in the matter of local and 
feeder routes, the Board has generally preferred to certificate new 
operators. This has apparently been on the theory that such entre- 
preneurs, being — ent upon the success of those operations for their 
own survival, would strive harder to develop the traffic potentials than 
existing companies heavily committed to long-distance services. If this 
policy continues to prevail when helicopter applications are presented 
to that agency, with the result that development at least in early stages 
is committed to new operators, it is virtually certain that government 
assistance in large magnitude will be necessary if a rate of growth at 
all comparable to that of the trunk airlines is to be attained . . .” 

All of which puts into proper and reasonable perspective what 
is, and what is not, free enterprise in the airline business in the 
United States. 

But to continue with the report. It is the panel’s opinion that 
the years 1950 to 19§§ will, under the influence of military require- 
ments, show an expansion in the payload, speed and range of heli- 
copters, During 1956 to 1960 there will probably be a continua- 
tion of this trend, but by 1961 we are likely to see a move to 
simplify the complexity that always results from military influence, 
and in the years 1961-1975 one can expect a drive towards making 
the helicopter a really economic and practical vehicle without 


TABLE |. SPECIFICATIONS AND AVAILABILITY ESTIMATE 





: Estimated Period of Availability 
Approximate 


Specifications 





1955-1960 1958-1965 1963-1970 





Fuselage length (ft) 32-42 
Overall length (ft) 48-55 
Width (ft) 6-9 14-16 
Height (ft) 13-16 15-18 


No. of rotors 1-2 1-2 
Rotor diam. (ft) 53-35 53-44 


50-55 
80-90 


No. of engine(s) 1 2 
Type of engine(s)* ... R 4 


Gross weight (Ib) 5,500-8,000 11,000-15,000 
Empty weight (ib) 3,900-4,800 7,000-12,000 


8-10 
1,400-2,000 


110-115 
85-100 


120-140 
100-120 


0.09-0.10 


25,000-35,000 
20,000-22,000 
Seats ... mS ‘ 
Payload at 50-mile range (ib) 
Maximum speed (m.p.h.) 
Cruising speed (m.p.h.) 
Cost, new ($ x 1,000) om 
Cost, modified ($ x 1,000) ... 
Direct operating costs per 
available seat-mile ($) 


30-40 
10,000-12,000 


145-160 
135-145 


365-400 
335 up 


0.04-0.05 


15-21 
3,500-3,700 


135-145 
115-120 


165-185 
150-170 


0.06-0.07 




















* R— Reciprocating; R-T-J = Reciprocating/Turbine/Pulsejet or Ramjet. 
Note: All cost figures are based on current price levels. 
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sacrificing load, speed or range. (In this connection, Piasecki have 
announced that they are, at the request of the U.S. Army, design- 
ing a cheaper and simplified version of their H-21, and have 
managed to save some 1,300 Ib on an aircraft of 8,400 lb.) 

Table I gives some specifications of the helicopters that the 
consultants think may be available during the above period:— 

To this list is added a note of optimism, besides a note of 
warning:— 

“. .. Direct aircraft operating costs per passenger mile will depend on 
average passenger loads which are expected to range between 60 and 

© per cent after the initial years of traffic development. A 70 per cent 

oad factor will result in direct aircraft operating costs per passenger 
mile of 5 cents, while a 60 per cent load factor will yield costs of 5.8 cents 
per passenger mile. At a 65 per cent load factor, which is a reasonable 
traffic expectancy, direct aircraft operating costs of 5.4 cents per passenger 
mile will be realized. 

“In addition to design simplification leading toward cost reduction, 
the problem of noise reduction will, in all probability, confront both 
manufacturer and operator. Public dislike of anaes noise’ now asso- 
ciated with fixed-wing operations is not likely to diminish in the near 
future, but rather may be a controlling consideration from the outset. 
Because of its relatively slow air speed and with the need to operate much 
of the time at low altitudes, planning must take account of growing 
public antipathy to aircraft noise. Unless adequate research achieves 
a reduction of helicopter noise, operations may be seriously restricted 
into and out of the congested business centres of large cities. This would 
modify the pattern of helicopter service contemplated in this report. . . .”» 

Then follows a further warning that, because of the lower speed 
of the helicopter and because it will probably always pay a weight 
penalty as well (as a result of its ability to take off from, and land 
on, small areas) its direct operating costs can never be comparable 
with those of fixed-wing aircraft. In this connection, the report 
places the speed limit of helicopters (but not convertiplanes) at 
some 150 m.p.h. The estimated fares in cents per passenger 
mile, are forecast as follows:— 
Type of Servic 1953-55 
Aerocab* iy 40-50 
Intercity _ 
Suburban 


1960-65 
25-30 
9-10 
11-13 


1965-75 

20-25 
6.§-7.§ 
8-10 


1955-56 
30-40 
12-13 


* Airport shuttle service. 


The section of the report which deals with future regulations for 
helicopter operations makes the usual plea that the type should be 
judged on its own performance and capabilities—and limitations— 
rather than that attempts should be made to tie its regulatory pro- 
cedures to those needed for fixed-wing aircraft. That the helicop- 
ter will suffer from ‘“‘fixed-wing thinking’’ is a constant source of 
worry to the rotating-wind protagonists here, though so’far it does 
seem that the Civil Aeronautics Board and Civil Aeronautics 
Administration have both been quite open-minded on the question, 
The real troubles will come, of course, as a result of overcrowding, 
as helicopters will add yet another airborne vehicle to the already 
saturated atmosphere which exists around the larger American 
cities. The report adds:— 

**The development of helicopters capable of tapping the short-haul 
potential could conceivably be delayed many years if performance 
requirements and operating standards based on experience with fixed- 
wing aircraft are applied to the helicopter without due regard for its 
unique capabilities which cannot be duplicated by fixed-wing aircraft. 
The revisions of the three sections of the Civil Air Regulations covering 
rotorcraft air worthiness, aircarrier operations, and air navigation are of 
special importance since they will determine whether the helicopter will 
be able to use centrally located landing areas, and thus fulfil its mission 
as a short-haul carrier. Well-considered regulations, arrived at by the 
federal government with the utmost wisdom and foresight, will be 
essential to ensure both the position of the helicopter in short-haul 
common carrier transportation and a high order of dependability and 
safety for such a service. .. .” 


The necessity of fully dependable instrument operation is also 
stressed, and there is a plea for understanding, and imagination, 
in the field of airworthiness requirements. It is pointed out that the 
former requirement is essential, as it would not be feasible to have 
any system of alternate airports in short-haul operations around 
a city. 

The section of the report dealing with traffic statistics is chiefly 
of domestic interest, being based on the geographic and particular 
situation which arises around New York, with its three main 
terminal airports and its highly congested streets and exits from 
Manhattan Island, and big ‘“‘dormitory’’ areas to the north and 
east. But there is no mention of the exceptional situations that may 
arise in flying into New York in very windy weather. Anyone who 
works in the city knows of the remarkable conditions of turbulence 
that exist around the higher buildings, and it seems quite likely 
that these gusts might, on certain days, be so bad as to preclude 
helicopter operation within certain areas (and chiefly those of 
greatest importance from a traffic point of view). 

There is also a chapter dealing with the routes and airways 
around the Greater New York region, and this again is largely of 
domestic interest, but it is followed by some data on airstop design 
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—a section which again impresses the importance of avoiding 
noise complaints. In discussing the actual areas to be used, the 
report stresses that adequate utilization can be achieved only if the 
loading and unloading operation is highly efficient, and says that 
rotor blades must be automatically foided and movement of the 
aircraft about the airstop will probably have to be done by some 
form of floor-level tow-cables. It will be very difficult, if not 
impossible, to supply servicing or parking areas at mid-town points 
owing to the high utilization and expense of the available space. 
Some of the suggested airstop design-criteria are as follows:— 
—_ and Weight.—{a) Landing/take-off area, 200ft x 200ft; one 
landing and one take-off platform. (6b) Wheel loading, 19,000 lb. 
(c) Loading/unloading area, 30ftgoft; 8-17 loading positions. 
(d) Weight to be carried by each loading/unloading unit, 25,000 lb; 
30-place helicopters are anticipated, but the weight would have to be 
increased by 50 per cent when 40-place equipment became available. 
Obstruction (Major and Secondary ee a Desired maximum 
elevation of operational area above street level, 1ooft. (6) Minimum 
lateral-obstruction clearance, 100ft. (c) Minimum approach-obstruction 
clearance (from end of landing platform, plus 1ooft), 35 deg. (d) 
Desired minimum width of approach and departure path, sooft. 


As to the aircraft now in production or in advanced stages of 
design, a dozen are listed :— 


TABLE Il. TYPES IN OR NEAR PRODUCTION 





Model Designation No. of 


Seats Manufacturer 


Payload (ib)* 





Commercial Military 





K-5 K-225 341 Kaman 
47D-4 495 Bell 
360 516 Hiller 
$-52 - 522 Sikorsky 
S-51 1,179 Sikorsky 
1,728 Bell 
Sikorsky 
McDonnell 
Piasecki 


48 
S-55 


PD-22 , 62 
H-40 . Hiller 


ae 17, —_ 























* Computed for flight distances ranging between 51 and 100 miles. 
Note: Designation <s of last two types restricted by Department of Defence. 


Another table in the report gives, for the foregoing types, cost 
per available seat-mile (stages of 50-100 miles): K-5, $0.455; 
47D-1, $0.344; 360, $0.091; S.§2, $0.164; S.51, $0.203; 48, 
$0.350; 8.55, $0.089; PD-22, $0.065; H-40 (preliminary design- 
study), $0.037. 

It is very difficult to condense such a mass of data as is contained 
in this report—and to British eyes it may indeed appear somewhat 
over-stuffed. But even if there is a good deal of it which could have 
been edited out, or reduced to more readable lengths it has, when 
boiled down, a great deal of meat in it. Maybe Ariel House is 
producing a similar survey for the United Kingdom, although Mr. 
Masefield’s paper may, in effect, have done it for them. But in an 
case there appear to be several areas in which the New York 
picture overlaps Mr. Masefield’s ideas, and between the two of 
them these two documents could form a blueprint for helicopter 
development for the next ten years or so. If the curtain of security 
which clouds development here were only to be lifted the print 
might be clearer still. 


METROPOLITAN ROTORPLANES 


OW that there is so much discussion of roof-top rotor-stations 

in London it is interesting to recall some experimental flights 

which took place as long ago as 1948. They were made at the 

instigation of Mr. L. F. Dyer, managing director of Metropolis 

Garages, Ltd., one of whose buildings, near Olympia, London, 
W.14, has a low, flat roof. 

On July 15th, 1948, an S-5§1, piloted by Alan Bristow of West- 
lands, made an accurate landing there on a small, marked area. 
The demonstration was arranged, in connection with the Mech- 
anical Handling Exhibition, by the late Mr. G. Geoffrey Smith, 
editorial director of Flight. On April 27th, 1949, a similar landing 
was made at the Olympia garage by the same pilot. After a 
further demonstration flight, Col. Preston, of the Royal Aero 
Club, and Charles Gardner, of the B.B.C., were taken aboard 
and flown—with a re-fuelling stop en route—to Paris, thus com- 
pleting the first flight from the centre of London to the centre 
of Paris. 

Other flights have been made into the heart of London, quite 
apart from B.E.A.’s recent proving trips. For instance, Mr. Lind- 
gren, at the time Parliamentary Secretary to the M.C.A., landed 
in St. James’s Park from an S-§1 in 1947, and another flight 
was made from a clearing near St. Paul’s. At least one building 
has already been erected with a roof designed from the start for 
helicopter operations. 
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AVRO VUL( _AN Why is it that the Avro Vulcan can carry a bigger bomb load 


faster, higher and further than any other aircraft? The 

answer lies simply and solely in the Delta configuration which 
The provides certain essential features—clean aerodynamics ; 

thin wings and high sweep back yet large internal volume for 

stowage of load and fuel; low wing loading for high altitude 
DELTA unrivalled manoeuvrability and safe and simple landings 

without the need of complicated high lift devices. Sucha 
makes combination makes the Avro Vulcan the most effective bombe: 

in the world. The Vulcan is based on the hundreds of hours 

of exhaustive flight testing, including nearly 1,000 landings 


the on the Avro 707 Deltas. It is now proving in its 
own extraordinarily successful flight tests that 


E ENCE it is the rapier for tomorrow's R.A.F 
DIFF R Now in Super Priority Production 


A. V. ROE & CO. LIMITED / Manchester 
MEMBER OF THE HAWKER SIDDELEY GROUP / PIONEER RLD LEADER IN AVIATION 


j 
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ESTLAND AIRCRAFT, LTD., of Yeovil, Somerset, 
W hold the licence for the manufacture in Britain of the 

Sikorsky helicopters. Perhaps more than any other man, 
Igor Sikorsky has been responsible for making the helicopter 
a practical and reliable proposition, and in consequence Westlands 
were able to secure an early lead in the production of rotating 
wing aircraft in this country. Two entirely different models, 
designated S-51 and S-55, are in production at the present time. 

The S-51 has accommodation for a pilot, seated centrally in the 
nose, and three passengers behind. Large numbers are already in 
operation, and have been used for a multitude of different purposes, 
including crop-spraying, air-sea rescue, casualty evacuation, traffic 
control, city-centre trials, experimental air-mail work and a period 
of scheduled London-Birmingham services. Night-flying equip- 
ment can be provided and the still-air range is approximately 250 
miles. 

The airframe comprises three main assemblies—cabin, centre- 
section and tail cone (as Westlands style the “‘boom’’). The 
centre-section, which houses the engine and fuel tanks and 
supports the rotor-head structure and the undercarriage, is of 
welded-steel tube construction, whereas the remainder is a light- 
alloy monocoque. The undercarriage is of sufficient height to 
permit loading operations to be carried out whilst the rotor is in 
motion, though precautions must be taken to avoid the tail-rotor. 

An Alvis Leonides is mounted horizontally immediately behind 
the passenger compartment, and transmits power to the main rotor 
via a centrifugal clutch, free-wheel and gearbox, and to the tail 


Westland-Sikorsky $-55 
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Westland-Sikorsky S-51 


rotor by shafting lying along the top of the tail cone. The main 
rotor blades are of all-metal construction : they can be folded for 
storage, and are now servo-controlled—a modification which has 
reduced pilot-fatigue to a low level 

The S-§5 is a considerably larger and more ambitious machine 
which none the less operates on only slightly more power. Provision 
is made for two pilots on the upper deck, with full dual control, 
whilst the cabin, below and behind, has space for ten occupants 
or their equivalent. As with all helicopters, the applications of the 
S-55§ are numerous; it has already flown over 250,000 hours on such 
duties as ambulance and air-sea rescue work in Korea. On the 
civil side, the type already holds the world’s first certificate of 
airworthiness for a cargo-and-passenger-carrying helicopter, and 
the location of the cabin at the centre of gravity permits rapid 
changing of contents without seriously effecting balance. Sull-air 
range is Over 400 miles, and many optional items of equipment can 
be fitted, including a power-operated pilot-controlled winch, or 
amphibious undercarriage, thus further extending the scope of 
utilization. 

Power is at present supplied by a Pratt and Whitney Wasp 
R-1340 radial of 600 h.p., but it is intended eventually to install 
the new 800 h.p. 14-cylinder Alvis Leonides Major. The engine 
is mounted at an angle in the nose, behind large non-structural 
doors which facilitate servicing. A shaft-drive transmits power via 
a clutch, free-wheel and gearbox to the main all-metal rotor which 

-as in the S-§1—is servo-operated and can be folded. 

In the roomy cockpit the pilot sits on the right in order to make 
use of his left hand for radio and other controls without removing 
the right hand from the azimuth stick Ihe hydraulic servo 
control system operates on both the azimuth and collective pitch 
control, and the pilot’s comfort is further improved by the adjust 
able rudder pedals. Aerofoil surfaces, which can be controlled by 
the pilot, are located at the rear end of the tail cone to maintain an 
optimum attitude for trim. Landing lights are positioned on 
the underside of the aircraft at the rear of the cabin, and each is 
controlled independently by the pilot or co-pilot for use either in 
land.ag or for search and rescue operations 

Typical arrangements of the S-§§ provide for ten troop seats, 
six stretchers or six passengers, luggage and freight 
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B R | T | S H P O R | i F O L | QO Pee the drive is transmitted to the tail rotor via a universal joint and 


a bevel gearbox. The main rotor blades are of wood, with leading 
edges of improved wood, and can be folded for parking; metal 
blades will be available later 

Rotor speed is high, and this has the dual advantage of per- 
mitting high cruising speed and at the same time providing a large 
reserve of kinetic energy which makes for safe landing under 
autorotative conditions following engine failure at any height and 
speed. In spite of this high rotor speed, aircraft life is estimated 
at 7,500 hr, and the whole rotor assembly is strong enough to 
survive in the unlikely event of failure of one blade. Fire pre- 
cautions are comprehensive and the flight instruments are driven 
off the main rotor so that they continue to function in the event 
of engine failure. 

The Bristol 173 is a very significant step forward in helicopter 
design, being one of the very first twin-engined machines to be 
produced in the world. Most other existing multi-rotor machines, 
such as the Cierva Airhorse and the current Piaseckis, are single- 
‘ngined. 

All-up weight of the 173 is 10,600 Ib, and at this figure not only 


"THE BRISTOL AEROPLANE CO., 
LTD., who have produced over 170 

prototype aircraft, entered the helicopter 
field shortly after the last war. Having to 
design their machines from scratch, as it 
were, they started at a disadvantage relative ~~ : oa 
to Westlands in regard to production; but F Saf] a pos 4 FOLDING FRAME 
two fine helicopters—Types 171 and 173- =f Sz, 
are now flying, and the 171 is already in 
service in some numbers, 

(he Bristol 171 is a general-purpose, 
4-§ seater of conventional layout. Two 
side-by-side pilots’ seats are provided, with 
a bench-type seat for two or three in rear of 
this across the fuselage. Three prototypes 
were built; the present civil version is the 
Mk 3, and various military models (British pn 8 
designation Sycamore) have since been 
derived from this. 

The Sycamore H.C. 10 ambulance has 
provision for two stretchers, secured across 
the fuselage in place of the rear seat, the 
ends of the stretchers being covered by 
detachable transparent blisters and the 
no.mal sliding doors being replaced by 
hinged, jettisonable doors. The H.C. 11 is 
an army co-operation version, and has a 
rope ladder for dropping or picking up 
personnel without landing, and strong 
points under the fuselage for attachment of 
heavy loads. The Mk §0 is being produced 
for the Royal Australian Navy, and incor- 
porates a power-operated winch for rescue 
operations. A further version (H.R.12) has 
been under test for Coastal Command, and 
successful deck-landing trials have been 
carried out with the civil Type 171. 

Structurally, the centre fuselage is of 
tubular steel, covered with light-alloy 
inspection panels. The cabin and _ tail 
assemblies are of monocoque construction. 
The Alvis Leonides is mounted hori- 
zontally and drives the main rotor through 
centrifugal clutch, free-wheel and gearbox : 











Bristol 173 Mk 3 


Bristol Type 173 


Ngai 


—— 
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hovering but also climb is possible on one engine, even outside 
the ground cushion. An increase of weight up to 13,000 Ib is 
permissible if the maximum single-engine performance required 
1s merely hovering within the ground cushion. 

Accommodation is for two crew members forward of the front 
engine bay, with provision for full dual control, and for 13 passen- 
gers in individual seats—or their equivalent in freight—in the large 
cadin between the engine bays. 

Clearly, the possible uses of this aircraft are legion. The engines 
are connected by a synchronizing shaft and provided with free- 
wheels, so that one operative engine will 
drive both rotors; thus Great Britain now 
offers twin-engined reliability in a helicop- 
ter, which can consequently be employed 
right into the heart of cities with confi- 
dence. 

The fuselage is a metal monocoque. The 
pylon supporting the rear rotor takes the 
form of a fin, and together with the (fixed) 
dihedral tailplanes, provides stability in 
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forward flight. The engines are Alvis Leonides §50 h.p. radials, 
driving handed rotors via clutches, free-wheels and gearboxes 
The rotors and heacs are essentially similar to those of the 171 
Rotor tip clearance is ample to permit loading operations with 
engines running, and the rotors can be folded for parking. In the 
passenger version, every occupant has his own window, which 1s 
designed as an emergency exit. 

The present production model is the Mk 2, but progress is also 
being made with the design of a heavier, winged, Mk 3 version; by 
taking load off the rotors, these wings will permit a much 

increased cruising speed. The general 
arrangement is shown on the opposite page 
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This completely new cut-away drawing of the Bristol 
Type 171 Mk 50 shows the latest features, including 
lengthened undercarriage and power-operated winch. 
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“HE CIERVA AUTOGIRO CO., LTD., formed in 1926, 
produced a famous series of Autogiros—notably the Rota, 
which saw service in the R.A.F. Before being taken over by 
Saunders-Roe, Ltd., in 1951, the company had turned to heli- 
copter design (the difference between an autogiro and a helicopter 
being that the rotor in the former is not driven, but is free to 


rotate, as the aircraft is drawn forward by a conventional airscrew) 
and the Air Horse was its second effort in this field. 
This is a large machine, manned by a crew of two, with full 





le 





dual control if required. Behind the crew is the engine compart- 
ment, and in rear of that the 24-seat passenger cabin. 

Power is supplied by a single 1,620 h.p. Rolls-Royce Merlin 
engine driving the three wooden rotors through shafting. The 
rotors are carried on outriggers, and all revolve in the same 
direction. In any helicopter using shaft drive (as opposed to tip 
jets) torque reaction must be counteracted, otherwise the whole 
machine will rotate slowly in the opposite direction to the rotor. 
The effect is usually gained by use of a tail rotor or by employing 
two main rotors revolving in opposite directions. In the case of 
the Air Horse, the rotors are attached to the outriggers in such 
a manner as to provide an inclination of the natural thrust axis, 
exactly sufficient to counteract the torque under cruising condi- 
tions. 


HE FAIREY AVIATION CO., LTD., first ventured into the 
field of rotating-wing aircraft with the Gyrodyne. It accom- 
modated two pilots, with space for two or three passengers on 
a bench seat behind. Fixed stub wings and tail surfaces contri- 
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The Fairey Gyrodyne. Note 
the mounting of the Alvis 
Leonides engine. 
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Cierva—now Saunders- 

Roe—Air Horse, with 

three rotors driven by a 

single Rolls-Royce 
Merlin. 


buted to stability during flight. Power was supplied by a con- 
ventional, horizontal-crankshaft §2§ h.p. Alvis Leonides, which 
drove both the rotor and the tractor airscrew on the starboard 
wing-tip through gears and shafting. Transmission was so 
arranged that under cruising conditions the greater part of the 
power was delivered to the airscrew, and this, coupled with the 
lift supplied by the wings, unloaded the rotor and permitted an 
unusually high cruising speed. —The Gyrodyne, in fact, established 
a world helicopter speed record of 124.3 m.p.h. during 1948. 

A note on a new, tip-jet version will be found on page IIo. 





“ Flght”’ Copyright Drawings 
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= more widely used than any other VHF air- 
eC i C 0) p e rs borne equipment in the world, was specially 


developed for use in short-range aircraft. 


Up 


wO COMMUN 
gnov Ca 
“Lie ayppoRNe © "10M 6 NAVIC penne’ 
ATION EO 


Ge Standard Telephones ond Cables Limited 


use, Aldwych, London, W.C.2 


RADIO DIVISION - Oakleigh Road - New Southgate - London « N.II 





FLIGHT, 23 January 1953 


-® lecalemit 
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kach new development in’ aircraft 
design invariably calls for new 
methods of lubrication or filtration. 
And Tecalemit rise to every occasion! 
Drawing from their long and varied 
experience, they solve the problems 
of engineers and aircraft designers 
throughout the world, matching the 
very latest design achievements with 


shill, ingenuity and efliciency. 


A Tecalemit engineer will gladly 
come and discuss any problem you 
may have affecting lubrication or 


filtration. 


 TEcALEmIr 


\ The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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THE 
WORLD’S 
HELICOPTERS 


N*% until the late war was well advanced did the 


helicopter begin to come into its own; and since that 
time its development for civil and military uses has 
been punctuated by disappointments and successes. Vanished 
are many constructors, large and small, whose vision outran 
their resources or their faith; but the good work progresses. 

To a large extent the present boom can be ascribed to the 
Korean and other conflicts; but as a civil transport vehicle 
in its own right the helicopter is already beginning to take 
its place. 

Reviewed in these pages are the principal types now in 
operation or on test, together with such projects as appear to 
be of a serious nature and at the same time illustrate future 
trends. It will be seen that although most designs are 
adaptable for civil or military duties, a small number— 
for example, the new American anti-submarine machines— 
have been built for specific purposes. 

We have deemed it logical to group the various types under 
three headings, according to gross weight. 


WEIGHTS BELOW 2,500 |b 


SAUNDERS-ROE SKEETER ©¢ Designed by the now- 
defunct Cierva Autogiro Co., the Skeeter is built by Saunders-Roe, 
Ltd. (Helicopter Division), at Eastleigh, Southampton. The 
smallest of British helicopters, it is powered with a fan-cooled 
Blackburn Cirrus Bombardier 704 engine. The crew of two sit 
side by side and the observer’s seat (starboard) may be reversed. 
An alternative fitment is a 10-gal auxiliary tank. Mounted on the 
starboard end of the engine is a primary gearbox which incor- 
porates rotor-engaging and free-wheel clutches, and is connected 
by an intermediate shaft to a secondary gearbox carrying the main 
rotor shaft. As an alternative to the three-wheeled undercarriage 
now fitted a skid gear is being developed. 

Rotor diameter, 32ft; disc loading, 2.6 lb/sq ft; gross weight, 
2,100 Ib; maximum speed at sea level, 115 m.p.h.; endurance 
at 86 m.p.h. with auxiliary tank, 44 hr. 

PERCIVAL PROJECT ©@ Percival Aircraft, Ltd., Luton, has 
a contract for an experimental helicopter of less than 2,000 Ib. 
The power plant is a special gas-producing turbine delivering high- 
pressure gas to the rotor tips. Various configurations are planned. 


Saunders-Roe Skeeter. 
* Flight" photograph 


AMERICAN HELICOPTER XH-26 ¢@ ‘The American Heli- 
copter Co., Inc., Manhattan Beach, Calif., is developing this 
single-seater pulsejet helicopter, smallest and lightest ever built for 
the U.S.A.F. It weighs 300 lb empty, 900 lb loaded, and the top 
speed is 80 m.p.h. Endurance is 14 hr. Though 6ft tall, the 
machine can be collapsed into a § x § x 14ft container and dropped 
by parachute. 

BELL MODEL 47 @¢ Over 600 helicopters of this type have 
been delivered by the Bell Aircraft Corporation, of P.O. Box 1, 
Buffalo 5, New York, since 1946. Many models are in service, 
including the H-13 series of the U.S.A.F. and the HTL-1, 2, 3, 
4 and § of the U.S. Navy. A feature is the stabilizing bar which is 
linked to the rotor and tends to maintain it in a substantially 
horizontal position irrespective of the angle of the mast. The 
engine is a horizontally opposed Franklin 6V4-200-C32 of 200 h.p. 
Normally a three-seater, the Model 47 can be supplied with wheel, 
skid or flotation gear. 

Rotor diameter, 35ft 14in; gross weight, 2,350 lb; cruising speed, 
78 m.p.h.; maximum rate of climb, 92oft/min; range, 170 miles; 
service ceiling, 11,000ft; hovering ceiling in ground cushion, 
8,500ft; duration on 75 per cent power, 2°3 hr 


American Helicopter XH-26. 





FLIGHT, 23 January 1953 


The World’s Helicopters 





WEIGHTS BELOW 2,500 lb (cont.) 


BRANTLY B-1 © Designed and manufactured by the Penn 
Elastic Company, of 20, Maplewood Avenue, Philadelphia, 44, 
Pa., this two-seater is powered with a Franklin 335 engine of 
150 h.p. and is of co-axial configuration. Few descriptive par- 
ticulars have been released by the company, but the following 
figures apply: weight empty, 1,300 lb; disc loading, 2.93 lb/sq ft; 
rotor diameter, 294ft; cyclic pitch change range, 5 deg lateral, 
7 deg longitudinal; collective pitch range, 3 deg to 12 deg; normal 
r.p.m. of rotor, 320; weight of each blade, 12 lb. 


HILLER HJ-z HORNET ¢ With a view to reducing initial and 
operating costs, Hiller Helicopters, Inc., of Palo Alto, California, 
are developing the two-seater Hornet, powered with tip-mounted 
ramjets. Had it not been for the Korea campaign and the urgency 
of military production the Hornet might now have been active 
in the civil and military fields; but though production has been 
postponed, this remarkable little machine is being continually 
flight-tested and refined. 

At the tip of each of the two rotor blades is a Hiller 8RJ-C 
ramjet, developing about 30 Ib net thrust and weighing 11 Ib; 
before the ramjets can be started the rotor must be spun at 
150 r.p.m. by a 1 h.p. petrol engine, itself started by a cord. The 
cyclic pitch control column is of the hanging type, branched for 
use by either occupant. There are no foot controls. 

Although our photograph shows an enclosed version of the 
Hornet, with side-by-side seats on a cross bench, and baggage 
compartments to the rear, open versions have been tested. 

Rotor diameter, 23ft; weight empty, 360 lb; gross weight, 920 Ib; 
disc loading, 2.22 lb/sq ft; maximum speed, 80 m.p.h.; initial rate 
of climb, 1,100ft/min; endurance, 40 min; range, 50 miles; range 
(pilot only), about 100 miles. 


HILLER H-23B and HTE-z2 ® These, respectively, are the U.S. 
Army and U.S. Navy designations of military developments of the 
commercial Hiller Type 360. When “360s” were pressed into 
service in Korea, the U.S.A. and Europe, it became apparent that 
they were by no means satisfactory for military service; therefore 
the company developed the two new models. The H-23B is 
primarily intended for the evacuation of wounded, in twin external 
litters, but is also extensively used for training. The HTE-2 
is a two-seater trainer (occasional three-seater) and can be 
distinguished from the U.S. Army machine by its four-wheel 
undercarriage. 

Like the Hornet, the H-23B and HTE-2 embody the Hiller 
‘paddle control’ system of servo rotors, which tilt the rotor head 
to effect cyclic pitch change of the main two-blade rotor. Both 
the Army and Navy machines are powered with the Franklin 
6V4-200-C33 engine and have a fuel capacity of 28 gallons. 

The rotor blades have a steel spar along the leading edge and 
are built of solid wood laminations covered with Fibreglass and 
with stainless-steel along the nose portion. A semi-monocoque 
platform structure supports the cabin enclosure, with the seats, 
controls, engine mounting and undercarriage. A characteristic of 
these Hiller models is the corrugated metal boom which stems 
from the bottom of the main structure and supports the tail rotor. 

The following data apply to the H-23B: rotor diameter, 35ft; 
disc loading, 2.6 lb/sq ft; weight empty, 1,737 lb; gross weight, 
2,500 lb; cruising speed, 70 m.p.h.; maximum speed, 84 m.p.h.; 
rate of climb at sea level, 770 ft/min; service ceiling, 9,400ft; 
range, 140 miles. The HTE-2 has an empty weight of 1,754 lb 
and differs slightly in dimensions. 


Bell H-13D (U.S.A.F.). 


Brantly B-1. 


Hoppi-Copter. 


HOPPI-COPTER @¢ This ultra-light helicopter is made by 
Hoppi-Copters, Inc., of 4th Avenue Building, Seattle, 1, 
Washington. Development has been in hand since 1945; the 
original model was strapped to the wearer’s back. During 1948 
two developed models were loaned to the Ministry of Supply 
for experimental flying. 

The foilowing figures are representative for the Hoppi-Copter 
with a 45 h.p. engine: rotor diameter, 18ft; weight empty, 225 Ib; 
gross weight, 450 lb; maximum speed, 60 m.p.h.; cruising speed, 

45 m.p.h.; maximum range, 1§0 miles. 


MARQUARDT @ The Marquardt Aircraft Company, of Metro- 
politan Airport, Van Nuys, California, is not engaged in the 
production of helicopters, being principally a research and 
development organization concerned particularly with the design 
and development of ramjet and pulsejet power units. In this 
connection the company has built the M-14 pulsejet helicopter, 
weighing about 1,000 Ib and powered with two 8in pulsejets. 


McCulloch MC-4. 











Hiller HJ-2 Hornet. 


McCULLOCH MC-4 e The McCulloch Motors Corporation, 
Aircraft Division, of Airport Boulevard, Los Angeles, 45, Cali- 
fornia, produced their little tandem-rotored two-seater in 1951. 
The engine is a Franklin 6A4-200-C6, which drives a horizontal 
shaft through the upper fuselage, the rotors in turn being driven 
through right-angle reduction-gear units of 4.44:1 ratio. A vee- 
belt central drive links the engine to the main shaft. 

Rotor diameter, 23ft; weight empty, 1,453 lb; gross weight, 
2,000 Ib; maximum speed, 120 m.p.h.; cruising speed, 90 m.p.h.; 
service ceiling, 12,000ft. 

McDONNELL XH-20 e Though developed by the McDonnell 
Aircraft Corporation, of St. Louis, 3, Missouri, as long ago as 1947, 
this experimental ramjet helicopter is still undergoing develop- 
ment. It has a two-blade rotor, each carrying at its tip a small 
ramjet burning Propane fuel, which is pre-heated before being 
ducted to the ramjets. 

SEIBEL S4-A and S4-B e These are products of the Helicopter 
Division of the Cessna Aircraft Company, Inc., of Wichita, 


Marquardt M-14. 





McDonnell XH-20 (below). 


Hiller HTE-2 


Matra-Cantinieau M.C.101 


Kansas. Bearing the U.S.A.F. designation YH-24, the S4-A has a 
single two-blade rotor driven by a 125 h.p. Lycoming O-290-D 
fan-cooled engine. The pilot is accommodated forward and the 
passenger or freight aft. Rotor diameter, 29ft 14in; weight empty, 
960 Ib; weight loaded, 1,500 Ib; initial rate of climb, 713 ft/min. 
The Seibel S4-B is a trainer development with a redesigned 


forward fuselage and skid undercarriage. The engine is a 
Franklin 5A4-165-B3, giving a maximum speed of 80 m.p.h. 
and increasing the initial rate of climb to 1,300 ft/min. 


MATRA-CANTINIEAU M.C.101 © This is the latest French 
helicopter and has been built by Jean Cantinieau. It is claimed 
that stability is increased and the mechanical parts simplified by 
the upper concentration of mass. A special form of “‘oscillating”’ 
hub is also said to confer very desirable properties. With an engine 
of 105 h.p. two people are carried, or, with 13§ h.p., three people. 

Rotor diameter, 26ft 3in; weight empty, 880 lb; cruising speed, 
62 m.p.h.; duration, 2 hr. 


Seibel S4-B. 
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Westland-Sikorsky S-51 

(known in the British 

Armed Services as the 
Dragonfly). 


WEIGHTS 2,500 lh to 6,000 lh 


FAIREY PRESSURE-JET GYRODYNE e Of the two 
original experimental Fairey Gyrodynes built in 1947 and 1948, 
one was destroyed; the other, following a period of inactivity, is 
being rebuilt for further experimental and development flying in 
connection with the next and larger Fairey product, the Rotodyne. 
Comparatively minor alterations to the airframe and engine, and 
the provision of a new rotor head and blades, should allow the 
machine to be converted to pressure-jet power at the blade tips. 

The Leonides piston engine is already positioned and horizon- 
tally mounted in such a way that it could conveniently be adapted 
to drive a compressor located beneath the rotor, On the original 
machine—a cut-away drawing of which appears on page 106— 
the spacious fuselage bay beneath the rotor contains the gearbox 
for rotor and airscrew drives. In the converted machine pressure 
air would be led up through the rotor shaft and a much simplified 
head, and out via the blade spars to the tip jets. 

The Gyrodyne has stub wings and a tailplane and rudder 
assembly similar to those on a conventional fixed-wing machine, 
and on the starboard side is the forward-facing airscrew. With tip- 
jet power, torque correction is no longer called for, but an airscrew 
is still needed for directional control when hovering. In forward 
flight the airscrew provides thrust and the conventional tail sur- 
faces take over. The forward thrust together with the lift of the 
wings enables the rotor to be unloaded at cruising speed, and 
the machine (so far as the rotor is concerned) becomes an Autogiro. 
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BRISTOL TYPE 171 e A general description of this versatile 
4/§-seater having been given on page 104, we may concentrate 
here on presenting the salient performance data and other 
particulars. 

The main rotor diameter is 48ft 6.7in and the disc area 
1,860 sq ft. Maximum rotor r.p.m. are 287. The Alvis Leonides 
Le.23HMV Mk73 power plant has a I-hr rating of 465/485 h.p. 
at 3,000 r.p.m. at 7,500ft, and gives the machine a maximum level 
speed—again at I-hr rating—of 133 m.p.h., the corresponding 
rotor r.p.m. being 269. At the §-min rating of 550/570 h.p. at 
3,200 r.p.m. the maximum level speed is 141 m.p.h. at 287 rotor 
r.p.m. The service ceiling is 19,00oft and the hovering ceiling, 
within the ground cushion, 7,go0oft. Empty and gross weights are 
3,630 lb and §,200 lb respectively, the weight break-down being: 
aircraft empty, 3,630 lb; pilot, 170 lb; fuel (60 gal), 432 Ib; oil 
(4 gal), 36 lb; payload, 932 lb. 





WESTLAND-SIKORSKY S-51 ¢ The general description of 
the S-§1 appearing on page 103 may be supplemented here by 
the following notes on dimensions, weights and performance. The 
main rotor diameter is 48ft and the overall length (blades extended) 
57ft ofin. The Leonides engine gives a top speed at sea level cf 
103 m.p.h., a cruising speed of 85 m.p.h., and a hovering ceiling 
within the ground cushion of 7,o0ooft. Without ground effect the 
hovering ceiling is 4,600ft. Cabin dimensions are: length, 8ft 4 in; 
depth, 4ft 3in; width (pilots), 4ft 5in; width (passengers), 4ft 8 in. 


Doman YH-31. 





Bell Model 54. 


BELL MODEL 54 ® Externally, this machine, which bears 
the U.S.A.F. designation XH-15, resembles a scaled-down Model 
48 (YH-12). It is, however, a two-seater and is intended primarily 
for observation, liaison and communication work. The absolute 
ceiling is in the region of 20,000ft, and the top speed over 100 
m.p.h. The two-blade rotor, which has a diameter of 37ft 4in, is 
driven by a Continental O-470-5. engine of 275 h.p. Gross weight 
is approximately 2,800 Ib. 


DOMAN YH-31 AND LZ-5 © ‘These machines are products 
of Doman Helicopters, Inc., of the Municipal Airport, Danbury, 
Connecticut. Both are descended from the LZ-4, a research heli- 
copter which was purchased by the Curtiss-Wright Corporation 
and is still being test-flown. The YH-31 is the military medical- 
evacuation variant of the LZ-5 and the general description applies 
to both. Inclination of the tip-path plane of the four-blade rotor 
relative to the fuselage is accomplished by gimbal-mounting the 
rotor hub and rotating it with a constant-velocity driving system. 
Thus, no blade-flapping hinges, drag hinges or hinge dampers are 
required, and the bearings subject to centrifugal loads with oscillat- 
ing motion are reduced to a minimum. The rotor retains dynamic 
balance in all flight attitudes, with consequent decrease in vibra- 
tion, and the makers point out that though there are certain other 


Gyrodyne G.C.A.-2C. 


rotor systems employing a gimbal mounting, these are subject to 
a condition of dynamic unbalance. The reduction gear is incor- 
porated as an integral part of the rotor assembly. All moving parts 
are contained in a common housing which precludes contamination, 
and circulating oil is pumped to all bearing surfaces, thus reducing 
the frequency of servicing. 

Although the Doman helicopters appear quite conventional 
they do, in fact, embody a number of features which are not 
commonly met with. Thus, the engine is mounted low in the 
nose of the fuselage, with the crankshaft inclined upwards at an 
angle of 32 deg. There is a fluid drive with a mechanical pick-up 
on the engine crankshaft flange, coupled with a tubular drive shaft 


having universal joints. The tail rotor is driven from a gear in 
the main rotor assembly at an r.p.m. ratio of 2.09:1. 

Above the power plant section, from which the engine can be 
rapidly removed without recourse to hoisting equipment, is the 
cabin, to the rear of which is stowage for baggage. 

The rotor blades are interchangeable and each has a spar built 
up of plastic bonded birch laminations, with a plastic bonded 
mahogany plywood covering. 

A “utility” version of the L.Z-5 or YH-31, with uncovered 
fuselage structure, winching arrangements, etc., is offered for 
applications where maximum payload is desired. Suggested appli- 
cations include agricultural dusting and seeding, ship-to-shore 
cargo shuttle, wire-laying, extra-high-altitude operation and 
timber patrol. 

The models so far mentioned are normally powered by the 
400 h.p. Lycoming SO-s580-D, but the makers have recently 
announced a twin-engine development, obtainable either by 
purchase of a new helicopter in that configuration, or by the con- 
version of one of the single-engined types. Power will be supplied 
by dual 200 h.p. gas turbines which, being of very light weight, 
will allow the aircraft to carry 2,140 lb of useful load at speeds up 
to 98 m.p.h. At present the Doman company is encouraging 
operators to use the single-engined machine with a view either to 


conversion, or operating a mixed fleet of single- and twin-engined 
types. 

The following data apply to the LZ-5: rotor diam., 48ft; empty 
weight, 2,860 lb; gross weight, 5,000 lb; max. speed, 9% m.p.h.; 
cruising speed, 86 m.p.h.; hovering ceiling (no ground effect), 
4,000ft; hovering ceiling (in ground effect), 8,oooft; permissible 
c.g. travel, 10in; fuel capacity, 100 gal. 


GYRODYNE G.C.A. 2C ¢@ Of unusual technical interest, in 
having co-axial rotors, this product of the Gyrodyne Company of 
America, Inc., Flowerfield, St. James, Long Island, New York, is 
powered with a Pratt and Whitney R-985 engine of 450 h.p. and 
is a § 6-seater. The rotors are of the semi-rigid type and incor- 
porate automatic locks which prevent flapping at low rotor speeds 
and permit operation in high winds. In the transmission system 
there are only five gears. 

Although the company has hopes of an order for the G.C.A. 
2C it pins its faith to the convertiplane. An earlier version of the 
G.C.A. 2C (G.C.A. 2A) was adapted to take two 8§ h.p. Conti- 
nental engines on outriggers and thus to provide data for the 
convertiplane programme. Directional tests in the ‘“‘one-engine 
out”’ case proved quite satisfactory. 

The following figures apply to the G.C.A. 2C as now flying: 
rotor diam., 48ft; empty weight, 3,800 lb; gross weight, §,400 Ib; 
disc loading, 2.98 lb/sq ft; max. speed, 110 m.p.h.; hovering 
ceiling (without ground cushion), §,900ft; vertical rate of climb, 
625 ft min. 


Jacobs 104 
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WEIGHTS 2,500 to 6,000 lh (cont.) 


Kaman HTK-1. 


JACOBS 104 © Of quite unconventional form, this five- 
seater is the maiden effort in the helicopter field of the Jacobs 
Aircraft Engine Co., of Pottstown, Pennsylvania. The engine is 
a Jacobs R-755-E, which drives a single main rotor, anti-torque 
tail rotor, and pusher propeller; the latter intermeshes with the 
anti-torque rotor—a unique instance. As the drawing on the 
previous page shows, a swept-back wing is another unorthodox 


feature. A carefully studied combination of the engine and trans- 
mission system is expected by the makers to result in a valuable 
weight-saving. 

Normal empty and gross weights are estimated as 1,972 Ib and 
3,258 lb. At the latter weight the maximum speed is estimated to 
be 186 m.ph.; cruising speed, 150 m.p.h.; endurance, 4 hr at 
138 m.p.h.; and vertical rate of climb, 1,130 ft/min. 


KAMAN HTK-1 ¢ This three-seat trainer, adopted by the 


U.S. Navy, is a product of the Kaman Aircraft Corporation, of 


Bradley Field, Windsor Locks, Conn. Powered by a Lycoming 
O-435 engine of 235 h.p., it is a development of the civil model 
K-225, later described, differing from that machine in rotor blade 
design and in having a tailplane interconnected with the collective 
pitch control. As an ambulance the HTK-1 carries a stretcher 
case and attendant or two “‘sitting”’ cases in the fuselage and two 
stretcher cases in external litters. 


KAMAN HOK-1 e This is a new four-seater liaison heli- 
copter for the U.S. Navy, the appearance of which is shown in the 
accompanying photograph of a model. It will be seen that, as in 
the HTK-1, the twin two-blade rotors are of intermeshing type. 
Constructional and performance details are withheld, but the gross 
weight will be about 3,500 lb. This type was selected from several 
submitted for a U.S. Navy competition. 


KAMAN K-225 @ A three-seater utility helicopter, this model 
is normally powered with a 22§ h.p. Lycoming O-435§ engine, 
though an experimental development, a photograph of which is 
reproduced on this page, has been fitted with a 175 h.p. Boeing 
§02-2 gas turbine engine. This flying test bed was, in fact, the 
first helicopter to fly with turbine-driven blades and results are 
considered encouraging. 

The two-blade contra-rotating intermeshing rotors are of solid 
spruce and are fitted with servo flaps, which eliminate the blade 
pitch-change bearings. By means of these flaps the blade is 
twisted between the root and a point at three-quarters radius, 
where the flap is located, use being made in this connection of 
the natural resilience of the spruce blade. 

The standard K-225 has the following characteristics: weight 
empty, 1,800 Ib; normal gross weight, 2,700 lb; max. speed, 
73 m.p.h.; max. rate of climb, 1,000 ft/min; hovering ceiling in 
ground cushion, 6,oooft; absolute ceiling, 12,000ft; autorotative 
rate of descent, approx 1,250 ft/min. 


Kaman K-225 (turbine-powered). 





Kaman HOK-1. 


Sikorsky S-51 (amphibian landing gear). 











Piasecki H-25A. 


PIASECKI PD-18 RETRIEVER e This successful 


basic type 


very 


Morton, Penn.—is being operated in several versions. In the U.S. 
Navy the aircraft is known as the HUP-1, 2 or 3, and in the U.S. 
Army as the H-25A. The HUP-1, production model of 1950, was 
powered with a Continental R-975 engine of 525 h.p., and a 
similar engine, though of higher rating, is fitted in the HUP-2. 


The most interesting difference between the two types, however, is 
that the HUP-2 (employed on anti-submarine and air/sea-rescue 
duties) uses a special Sperry automatic pilot as its primary means 
of control, and this has permitted the tailplane and fins of the 
HUP-1 to be eliminated. The HUP-3 is slightly modified and the 
H-25A is the U.S. Army version of the same model. A rescue 
hatch measuring 48in by 26in is located at the forward end of the 
cabin of the H-25A and a hydraulic hoist permits personnel, 
stretchers or other loads up to 400 lb to be pulled up into the 
cabin. The engine is fan-cooled and readily removable as a com- 
plete “power package,” including accessories and lubricating 
system. Power is transmitted through shafting and reduction-gear 
transmission to two 3§ft three-blade counter-rotating rotors, 
disposed as shown in the photograph above. 

The soundproofed cabin extends for 8ft 3in aft of the pilot’s 
compartment and affords approximately 160 cu ft of stowage 
space. Access is gained through a door measuring 44in high by 
33in wide on the port side, at the rear. 

The following particulars apply to the HUP-2 3/6-seater of the 
U.S. Navy: weight empty, 4,132 1b; normal gross weight, 5,750 lb; 
overload weight, 6,100 lb; max. speed at sea level, over 104 m.p.h.; 
cruising speed, over 80 m.p.h.; service ceiling, over 10,000ft; 
vertical rate of climb, 650 ft/min; max. range, about 390 miles. 


Sikorsky S-52. 


a product of the Piasecki Helicopter Corporation, of 


SIKORSKY S-51 e@ Known in the U.S.A.F. as the H-s§ and 
in the U.S. Navy as the HO3S-1, this classic type of helicopter, 
which is built in Great Britain by Westland Aircraft, Ltd., and is 
described in some detail on page 103, has now passed out of 
production at the Bridgeport, Conn., works of the Sikorsky Air- 
craft Division of the United Aircraft Corporation. Large numbers 
continue In service. 


SIKORSKY S-52 e Though unknown in Great Britain, this 
useful little machine is employed by the U.S.A.F. under the 
designation YH-18 and by the U.S. Navy (HOsS-1). It is powered 
by a Franklin 6V6-245-B16F six-cylinder fan-cooled engine and is 
normally a 3/4-seater. The pilot and one passenger are seated side 
by side and behind them there is accommodation for one or two 
passengers. 

It was an early S-52-1 which, in April, 1949, set up the world’s 
helicopter speed record of 129.47 m.p.h. 

The present version of the S-§2 is the S-5§2-2, which differs 
from the S-§2-1 in having a larger cabin. This was made possible 
by moving the engine aft and placing it at an angle. The capacity 
now available for payload is 81 cu ft. Other features include all- 
metal main and tail rotor blades, a rotor assembly of revised 
design, simplified transmission system, engine silencer, and other 
improvements contributing to durability and ease of maintenance 
The makers, in fact, claim that maintenance requirements are 
appreciably less than all other helicopters. 

Rotor diam., 33ft; weight empty, 1,815 lb; gross weight, over 
2,500 lb; max. speed, 111 m.p.h.; cruising speed on 7§ per cent 
power, 95 m.p.h.; rate of climb at sea level, 1,250 ft/min; hovering 
ceiling without ground effect, 3,200ft; service ceiling, 14,000ft 


$.0.1220 Djinn 
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WEIGHTS 2,500 lb 
to 6,000 Ib (cont.) 


Russian helicopters 
(designation unconfirmed). 


BREGUET TYPE III © With its co-axial rotors, this four- 
seat French helicopter—a product of the Société Anonyme des 
Avions Louis Breguet, of 24, Rue Georges-Bizet, Paris (XVI¢e)— 
affords an interesting comparison with the American Gyrodyne 
G.C.A, 2C, particularly as both machines are powered with a Pratt 
and Whitney Wasp Junior engine of 450 h.p. The fuselage is a 
metal monocoque structure, the rear section of which is detachable 
to permit work on the engine. Two stretchers can be taken as an 
alternative load to the three passengers. 

Rotor diam., 31ft 6in; weight empty, 3,250 lb; weight loaded, 
4,650 lb; max. speed, 133 m.p.h.; cruising speed, 107 m.p.h.; 
range, 290 miles. 


$.0. 1120 Ariel Ill. 


S.E. 3120 Alouette 


S.E.3120 ALOUETTE ¢@ = Though classed as a multi-purpose 
helicopter, this three-seater, which is built by the Société Nationale 
de Constructions Aéronautiques du Sud-Est, of 6, Avenue Mar- 
ceau, Paris (VIIIe), was planned from the outset with agricultural 
applications particularly in mind. The makers, in fact, are fond of 
describing it as a flying agricultural machine rather than a flying 
machine utilized for agriculture. The power unit is a 200 h.p. 
Salmson 9NH radial, and the three blades of the rotor can be 
folded. 

Spraying or dusting tanks are attached to the sides of the 
fuselage or, should the machine be employed in other than the 
agricultural réle, two passengers or two stretcher cases can be 
carried in addition to the pilot. Although first tested with a three- 
wheel undercarriage (the three wheels being identical and each 
using the same type of shock-absorber strut), the Alouette was 
demonstrated in Paris last year with a wide-track skid-type gear, 
as shown in the photograph at the foot of the page. 

Rotor diam., 38ft; weight empty, 1,630 lb; gross weight, 
2,550 lb; max. speed, 81 m.p.h.; cruising speed, 68 m.p.h.; 
endurance (equipped for agricultural spraying), I hr 30 min; range 
(with auxiliary tank), 340 miles. 


S.0.1220 DJINN ¢ This is the newest helicopter to be 
announced at the time of going to press. A product of the Société 
Nationale de Constructions Aéronautiques du Sud-Ouest, of 105, 
Avenue Raymond-Poincaré, Paris (16e), it is a single-seater and the 
rotor is driven by a Turboméca Palouste. There is no combustion 
in the blades. The empty weight is 550 lb and the exhaust nozzles 
in the blades are said to be noiseless. No further particulars are 
to hand as we go to press. 


S.0.1120 ARIEL IIT ¢ This turbine-powered helicopter 
attracted a great deal of favourable comment when it first appeared 
at the Paris Salon of 1951. It is a three-seater and is driven by a 
Turboméca Arrius turbine compressor of 27§ s.h.p. This supplies 
air through the hub of the rotor to the small combustion chambers 
fitted at the blade tips. Orientation of the turbine exhaust by a 
number of small flux gates located at the rear of the fuselage, and 
operated directly by the rudder, gives full directional control. 
It is claimed that cost is much reduced in that there is no compli- 
cated transmission system or tail rotor. The fuselage is of light- 
alloy construction and, as will be judged from the photograph, the 
machine is of particularly neat appearance. 

Rotor diam., 35ft §in; weight empty, 1,500 lb; gross weight, 
2,750 Ib; cruising speed, 105 m.p.h.; service ceiling, 14,400ft; 
range, with 660 lb disposable load, 155 miles. 

The Ariel III is a development of the S.O.1100 Ariel I and 
S.O.1110 Ariel II. Both these machines had a Mathis piston 
engine driving a compressor which fed air to the combustion 
chambers mounted at the tips of the rotors. 


RUSSIAN HELICOPTER ©@¢ Generally credited to Mikhail 
Mil, this aircraft, the external characteristics of which are visible 
in the photograph, first appeared in public at Tushino in 1951. 
No information on performance or other characteristics has been 
forthcoming. 





Bristol Type 173. 
The World’s Helicopters 


WEIGHTS ABOVE 6,000 |b 


BRISTOL TYPE 173 @ The essential characteristics of this 
twin-rotor helicopter having been set out on pages 104-105, they 
may be supplemented here with the following data: rotor diam., 
48ft 6.7in; overall length, 78ft 2in; disc loading at gross weight, 
2.86 lb/sq ft; engines, two Alvis Leonides Le2zsHMV Mk 73 
(§25/545 h.p. at 3,200 r.p.m.); empty weight, 7,800 lb; max. 
disposable load, 2,800 Ib; gross weight, 10,600 Ib; cubic capacity 
for payload, 605 cu ft; passengers, 10; max. cruising speed, 113 
m.p.h. at 2,500ft; initial rate of climb, 1,190 ft/min; range with 
payload of 1,200 lb, 100 miles at 85 m.p.h. at 2,§00ft. 


BRISTOL 181 © ‘The Bristol Company’s answer to the B.E.A. 
helicopter specification is known as the Type 181 and is a scaled-up 
development of the Type 173, intended to carry 40 passengers. 
Should it be accepted, B.E.A. would wish to start operation by 
1958, which would mean that a C, of A. would have to be obtained 
by 1957 and test-flying would have to start in 1955. 


SAUNDERS-ROE AIR HORSE @ This large experimental 
helicopter, a sectioned drawing of which appears on page 106, has 
the following characteristics: rotor diam., 47ft; overall length 
88ft 7in; engine, Rolls-Royce Merlin 24 (1,620 h.p.); empty 
weight, 12,140 lb; gross weight, 17,500 lb; passengers, 24; max. 
cruising speed, 116 m.p.h.; initial rate of clirnb, 790 ft/min. 


FAIREY ROTODYNE ©@¢_ For more than ‘two years; past, 
Fairey’s broad plans for a large passenger-carrying helicopter with 
tip-jet power have been common knowledge, and models exhibited 
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Fairey Rotodyne (details unconfirmed). 


Saunders-Roe Air Horse. 


on the firm’s stand at Farnborough in 19§1 and 19§2 gave clues to 
the convertiplane type of configuration which is in mind for their 
projected Rotodyne. The latest thoughts are understood to have 
inspired such a machine, somewhat re-tailored to meet B.E.A. 
requirements and carrying 30-40 passengers for at least the dis- 
tances and at speeds no less than those indicated in Mr. Peter 
Masefield’s survey. 

The Rotodyne will thus have the appearance substantially as 
indicated in our artist’s sketch: a load-carrying fuselage capable of 
accommodating two pairs of seats abreast, some eight rows deep, 
with, in addition, luggage, mail and toilet space. A simple form of 
wing, without ailerons, will be mounted above the fuselage (per- 
mitting different hulls to be “bolted-on”’ if required at a later 
dace) and will be surmounted by the rotor and its pylon. The two 
power-units will be slung beneath the wings, and again this will 
permit buyers a certain flexibility in choice of unit. 

The power requirements are outlined in a Fairey patent specifi- 
cation. Briefly, a kind of compound turbine or piston engine is 
required which can provide, at will, shaft horse-power or pressure 
air, in inverse proportions for the twin-engined Rotodyne. This 
requirement can quite easily be met if air from common com- 
pressors can be distributed to the tip jets or to the combustion 
chambers of the turboprops in any proportions selected by the 
pilot, according to the power requirements of the rotor, and of the 
airscrews for forward speed. When hovering the rotor takes at 
least 9O per cent of the power and the airscrews require only 
sufficient power to give directional control; in cruising flight the 
conventional tail surfaces take over this duty. Single-engined 
safety is afforded. 

The uninterrupted wing would house fuel, and the normal nose- 
wheel landing-gear would retract into nose and engine nacelles. 

The Rotodyne conception is thus a true compromise between 
helicopter, Autogiro and fixed-wing transport. 
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WEIGHTS ABOVE 6,000 lbh (cont.) 
WESTLAND-SIKORSKY S-55 _ e ___ Illustrated in a sectioned 
drawing on page 103, the S-§§ is further dealt with as a Sikorsky 
type. The following figures apply to the Westland-built machine, 
powered with a Pratt and Whitney Wasp R-1340 of 600 h.p.; 
rotor diam., §3ft; empty weight, 4,910 lb; gross weight, 6,800 lb; 
max, speed, 112 m.p.h. at 199 r.p.m.; max. weak mixture cruising 
speed, 86 m.p.h, at 186 r.p.m.; max. vertical rate of climb, 
400ft/min; speed for max. endurance, 60 m.p.h. at 186 r.p.m.; 
fuel consumption for max. range, 2.88 miles/gal; max. still-air 
range (150 gal), 432 miles; max. still-air range (60 gal), 173 miles; 
service ceiling, 13,000ft; hovering ceiling (without ground 
cushion), 4,900ft. 


WESTLAND PROJECT W.80 e Intended as a 36-seater for 
inter-city and feederline work, this type is likely to have two 
Bristol Hercules engines, mounted in outboard nacelles; their 
driving shafts will be mounted at right angles to the line of flight 
and inclined in a vertical plane towards the main gear-box above 
the cabin roof. A considerable amount of development work has 
already been undertaken in the design of the gear-box units for this 
type of twin-engined drive to a single rotor. The crew will com- 
prise pilot, co-pilot and wireless operator, and the passengers’ 
seating will be symmetrical on each side of a central gangway. 
Main rotor diam., 94ft; fuselage length, 69ft; volume of main 
cabin, 1,§25 cu ft; gross weight, 24,500 lb; max. cruising speed, 
140 m.p.h, 


WESTLAND PROJECT W.85 e¢ This design is for a 100- 
seater military helicopter, powered by six Armstrong Siddeley 
Adder gas turbines (or similar) mounted two on each blade tp. 
Various load conditions have been studied, including the follow- 
ing: (1) tank or self-propelled gun transport; (2) troop transport; 
(3) artillery transport. In the last-named case, the solution for 
which is shown in our drawing, the following figures are quoted. 
weight unloaded, 20,700 lb; pilot, co-pilot, navigator, flight 
engineer, 600 Ib; three jeeps, 7,050 lb; three 25 Ib guns, 12,100 lb; 
150 rounds of ammunition, 5,250lb; 18 gun-crew, 3,240 lb; 
500 gal fuel, 4,060 lb; normal all-up weight, 53,000 lb; overload 
all-up weight, 60,000 Ib. The main rotor diameter is 104ft; cabin 
capacity, 4,400 cu ft; max, seating capacity, 102 troops. 


WESTLAND PROJECT W.90 e = This design is for a 450- 
seater military helicopter with an Armstrong Siddeley Sapphire 
turbojet on each blade tip. Schemes have been prepared for the 
following rdles: (1) general utility transport; (2) tank transport; 
(3) artillery transport; (4) troop transport. In the general utility 
case the weight empty is 92,000 Ib; crew of four, 800 lb; 4,000 gal 
of fuel, 32,100 lb; six jeeps, 14,100 lb; 220 troops, 39,600 Ib; one 
truck or tractor, 9,480 Ib; eight-ton container, 17,920 Ib; all-up 
weight, 206,o0olb. With the fuel tankage quoted the still-air range 
is reckoned to be 230 miles. Other particulars are: main rotor diam., 
196ft; length of fuselage, 124ft; volume of main cabin, 30,500 cu ft. 


Gyrodyne G.C.A. 3 Helidyne. 
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Westland Project W.90. 





Westland Project W.80. 


BELL MODEL 48 e In essentials this machine (which bears 
the U.S.A.F, designation YH-12B) is a scaled-up development of 
the Model 47 previously described. A small quantity has been 
delivered to the U.S.A.F., to the order of which Service the type 
was originally developed. The engine is a Pratt and Whitney Wasp 
R-1340-5§ and the aircraft, which normally carries a crew of two 
and five passengers, is suitable for rescue, freighting, assault or 
evacuation work. 

Rotor diam., 47ft 6in; weight empty, 4,200 lb; gross weight, 
6,600 lb; max. speed, 105 m.p.h. at sea level; cruising speed, 
85 m.p.h.; max. rate of climb, 1,00oft/min; range, 300-400 miles. 


BELL MODEL 61 e Known to the U.S. Navy as the 
XHSL-1, this large tandem-rotored machine is intended for 
specialized anti-submarine operation. The rotors are of the Bell 
rigid two-blade type, with automatic stabilizing bar, and are driven 
by a Pratt and Whitney Double Wasp engine. 


BELL MODEL 200 e Bearing this designation, a converti- 
plane with a Pratt and Whitney Double Wasp engine is under 
development. 


GYRODYNE G.C.A. 3 HELIDYNE e A crew of two, and 
16 troops or 12 stretcher cases, are possible loads for this projected 
Gyrodyne. The engines, disposed as shown in the accompanying 
drawings, are Pratt and Whitney Wasps, and it is estimated that 
they will give a maximum speed of 170 m.p.h. The rotor diameter 
is §2ft, and empty and gross weights, 6,000 and 11,000 Ib 
respectively. 


HILLER PROJECT e A project for a 40/50-passenger ram- 
jet transport helicopter by the Hiller company has two main rotor 
blades, small stub wings and a biplane tail. The entry door is 
amidships. 


HUGHES XH-17_ e The world’s largest helicopter, this is 
a product of the Hughes Aircraft Company, Florence Avenue at 
Teale Street, Culver City, California. Originally built as a ground- 
test model under a development contract with the U.S.A.F. Air 
Research and Development Command, the machine was later con- 
verted into a flight model following satisfactory tests of the jet- 
powered rotor system. The present prototype is expected to be the 
forerunner of huge cargo-carrying developments capable of lifting 
and delivering artillery, bridge sections, lorries, etc., to inaccessible 
areas. The two-blade main rotor measures over 12§ft; and the 
craft stands more than 30ft high. Power is provided by two 
modified General Electric J-35 turbojets supplying gas pressure 
through ducts leading up the rotor shaft and out to burners at the 
blade tips. An unconfirmed designation for a development of the 
XH-17, for use as a flying crane, is XH-28. 
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KELLETT PROJECT e¢ The Kellett Aircraft Corporation, 
of Central Airport, Camden, 11, New Jersey, was responsible for 
the design of the Hughes XH-17 and is engaged on studies for 
new types of large transport helicopters. 


McDONNELL PROJECT ©@ Builders of the world’s first 
twin-engined helicopter—the XHJD-1—the McDonnell company 
is now working on the XHRH-1 transport helicopter for the U.S. 
Navy, the HCH-1 flying crane for the U.S. Marine Corps, and 
the XL-25 convertiplane for the U.S.A.F. 


PIASECKI RESCUER ©@¢ The Piasecki Helicopter Corpora- 
tion is famed for its tandem-rotored transport helicopters, and 


Bell H-12. 


the Rescuer (U.S. Navy HRP-1 and HRP-2) was the first machine 
of this class put into production by the company. In both the 
variants mentioned the engine is a Pratt and Whitney Wasp, but 
the ‘‘-2”’ has a redesigned fuselage and other modifications. 

Rotor diam., 41ft; weight empty, 5,300 Ib; weight loaded, 
7,225 lb; cruising speed, 92 m.p.h. 


PIASECKI PD-22 WORK-HORSE_ ©@ _ This large tandem- 
rotor machine is a development of the Rescuer, with higher power 
and generally of more refined design. Four versions have 
been developed—the YH-21 and H-21A rescue and _ utility 
machines, H-21B troop and cargo transport, and the H-21C, 
a special trooper/freighter version of the H-21B to the particular 
requirements of the U.S. Army. All variants are powered by the 
Wright R-1820 Cyclone, with a take-off rating of 1,425 h.p. 
Cabin dimensions are: 20ft long by §ft 6in wide by sft 6in high, 
giving a capacity of 615 cu ft. This is sufficient to take 12 stretchers 
or 14 troop seats. In addition to the main entrance door, at the end 
of the cabin there is a rescue door, with appropriate facilities, 
including a swinging boom rescue hoist, immediately behind the 
pilot. The fixed-wheel undercarriage has provision for the instaila- 
tion of flotation gear to permit swamp or water landing. Complete 
winterization equipment is embodied for rescue and other opera- 
tion in Arctic regions. 

The fuselage is of all-metal stressed-skin monocoque construc- 
tion, and the cockpit has side-by-side seating for two pilots (first 
pilot to starboard), with complete dual controls in addition to an 
automatic pilot. 

Rotor diam., 44ft; max. speed, 125 m.p.h.; service ceiling, over 
16,000ft; overload gross weight, above 14,000 lb. 


Beli XHSL-1. 


PIASECKI XH-16 @¢ This highly promising large helicopter 
is being built to the order of the U.S.A.F. It is a tandem-rotor 
rescue and utility transport with an all-metal stressed-skin mono- 
coque fuselage, and may be considered as a development of the 
PD-18 Retriever, which it resembles in appearance, except that 
the relative length is much greater. In size the XH-16’s fuselage 
will compare with that of a Douglas Skymaster, and in addition, 
a special tall undercarriage can be supplied which, by permitting 
the installation of a large detachable “‘pack,”’ will almost double the 
payload and allow ‘“‘truck trailer” operation. An integral ramp in 
the forward end of the pack will swing down to permit quick load- 
ing or unloading of military equipment and supplies. The first 
XH-16 is to be powered with two Pratt and Whitney Double Wasp 
engines, but a version with Allison turboprops has also been 
studied. 

Various civil developments are foreseen, one of which is 
illustrated in a drawing below. 


Westland-Sikorsky S-55 


Piasecki XH-16 (possible civil development) 
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WEIGHTS ABOVE 6,000 lh (cont.) 


SIKORSKY S-55 © This highly successful 12-seater is widely 
used by the U.S.A.F. (H-19), U.S. Navy (HO4S-1 and 2) and 
U.S. Marine Corps (HRS-1 and 2), and has acquitted itself with 
great distinction in Korea; particulars appear on pages 103 and 
116. A production licence for the S-§§ has been granted to the 
French $.N.C.A.S.E. group, as well as to Westland Aircraft, Ltd. 

Military versions have already demonstrated a ferry range of 
1,000 miles with auxiliary fuel, and for rapid deployment to the 
most remote areas an aircraft of this type can easily be loaded into 
a Fairchild Packet (or any larger and as easily loaded military 
transport) by virtue of its quick-disassembly features. 


SIKORSKY S-56 © Sponsored by the U.S. Navy Bureau of 
Acronautics, this 20-passenger transport is to be powered with two 
Pratt and Whitney R-2800 Double Wasp engines. 


SIKORSKY S-57. @ A project so designated is for a converta- 
plane, under the U.S.A.F. Army programme. 


SIKORSKY S-s58 © Bearing the U.S. Navy designation 
XHSS-1, this machine is described as an anti-submarine scout. 


Piasecki PD-22 Work-horse (YH-21). 





Hughes XH-17. (Below) Hughes civil project. 
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Key Features of Two Standard 
British Helicopter Power Units 


HEN the Alvis company began development of the 

Leonides engine before the outbreak of war in 1939 they 

could hardly have foreseen its eventual importance or 
the range of applications in which it would enjoy a virtual 
monopoly throughout much of the world. The fact that 
the Leonides holds so strong a position today is not due 
just to a lack of competition, but rests largely upon the 
engine’s own excellence. 

All types of Leonides are notable for their small dimensions 
and short piston-stroke; for a useful, low-pressure fuel-injection 
system, which permits single-lever engine control; the 
complete enclosure of all lubrication and valve systems; and 
protection against radio interference and icing. From the opera- 
tional point of view, the Leonides is unusually adaptable, for it 
can be fitted with almost any type of accessory; can drive several 
types of airscrew or rotor, either directly or through gearing; and 
is fully cleared for operation in tropical or cold-weather conditions. 

As a power unit suitable for helicopters, the Leonides is un- 
surpassed by any other engine available, either in this country or 
abroad. Most British Leonides-powered rotorplanes employ one 
of the variants of the basic vertical-crankshaft engine specially 
developed for such applications. The engine itself, in such 
installations, is usually stripped of accessories as far as possible 
—a procedure which results in a power plant of very low overall 
height. From the crankshaft the drive is taken through a high- 
speed cooling fan to a centrifugal clutch. This clutch—often 
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Alvis Leonides Bristol-type engine as adapted for Bristol 171 and 173 
Varies in exhaust collector rings and pick-up points only 


a Borg and Beck unit—does not engage until the crankshaft speed 
has reached about 1,000 r.p.m., so allowing easy starting. The 
outer, or driven, member of the clutch is attached to the lower 
end of a drive-shaft which leads to the main gearbox just below 
the rotor. The gear ratio ts typically about 12: 1, and the secondary 
drive-shaft couples the gearbox to the anti-torque rotor or syn- 
chronizing shaft. The accessories may also be mounted on the 
gearbox, where they are readily accessible, and continue to function 
during autorotative flight. In the majority of British helicopters 
the main drive gearing is by the E. N. V. Engineering Co. 

The two-row Leonides Major, which is expected shortly to 
make its first public appearance, seems assured of an equally 
useful future in both fixed- and rotary-wing fields. It has already 
been selected as the power unit for more than one new helicopter 
project and when it becomes available the Alvis company will 
be able to cater for helicopter requirements between §00 and 
about 900 b.h.p. 

Alvis Leonides §24 1.—Nine-cylinder, air-cooled radial, with poppet 
valves and fuel injection carburetter. Single-stage supercharger 
Diameter, 414in; length, 324in; dry weight, 642 lb. Maximum power, 
§25 545 b.h.p. at 3,200 r.p.m. with +7 Ib/sq in boost at sea level 

Alvis Leonides Major 1-2.—14-cylinder, two-row, 
radial. Diameter, 39in; length, 48-5sin; dry weight, 960 Ib 
power, 870 b.h.p. at 3,000 r.p.m. with ; 8 Ib/sq in at sea level 


air-cooled 
Maximum 


rHE BOMBARDIER 


Blackburn Cirrus Bombardier.—The Bombardier is unique in 
a number of ways, for although it is of only moderate size it 
embodies a number of features normally restricted to much 
larger engines. An inverted four-in-line unit, it makes use of 
an efficient fuel-injection system, with consequent gains in fuel 
consumption and freedom from rough running and icing. The 
valves are driven by an underhead camshaft, the ignition circuit 
is fully screened, and a very wide range of accessories can be 
fitted. 

Its helicopter applications have so far been limited to the 
various types of Saunders-Roe Cierva Skeeter, which is now in 
production for a number of military rdles. In the Skeeter the 
Bombardier is virtually the same engine as mounted in fixed 
wing aircraft, but it is mounted transversely across the fuselage 
behind the cockpit. A belt-driven cooling fan is mounted on the 
starboard side of the aircraft at the “‘front’’ of the engine; the 
rotor is driven from a specially arranged gearbox and clutch 

Blackburn Cirrus Bombardier 704.—Four-cylinder, inverted 
in-line, air-cooled, with fuel injection. Unsupercharged. Width, 17in; 
height, 31in; length, 4s4in; dry weight, 354 lb. Maximum power, 
180 b.h.p. at 2,600 r.p.m. at sea level 


The Bombardier installation in the Skeeter; the engine is supplied by 
Blackburn and General Aircraft, Ltd. as a bare unit with a splined 
drive-shaft, the rotor drive being added by Saunders-Roe, Ltd 
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The HELICOPTER in PRACTICE 


An Exploration of Fundamentals from the Pilots Point of View 


FLIGHT 


By B. H. ARKELL, A.R.Ae.S. 


who have not at some time had an opportunity of 
examining a helicopter at close quarters and, indeed, 
many are able to lay claim to having flown in one. However 
short such a flight may have been, or however cursory the 
examination, it will have given at least some insight into the 
problems associated with this branch of aeronautical science. 

The basic thought underlying all helicopter flight is that the 
pilot sits in a fuselage and “‘flies’’ the rector above him. In the 
fixed-wing aircraft he sits in a machine proceeding along a flight- 
path determined by a line of thrust fixed in relation to the fuselage ; 
by changing the attitude of the fuselage through the controls any 
particular flight-path may be selected. In the helicopter the 
opposite takes place : any movement of the controls to select a 
desired flight-path changes the line of thrust of the rotor by tilting 
it in relation to the fuselage, which thereafter follows the rotor into 
the new path. 

To the fixed-wing pilot accustomed to an immediate response 
in change of fuselage attitude, there seems to be a lag in response 
to control movements, and this effect is accentuated by a further 
lag in the time taken for the angle of tilt of the rotor to respond to 
a cyclic change of blade-incidence from the control column. 

The controls of the helicopter are comparable with those of the 
fixed-wing aircraft in that they include a control column, rudder 
pedals, and throttle; but the added degree of freedom in the 
vertical sense calls bor an additional manual control, which is 
known as the collective-pitch lever. It is largely the co-ordination 
of this new control with the others which introduces the difference 
in flying technique, though there are some differences in response 
to the other controls. A pilot of average experience could expect 
to feel reasonably at home after about 1§ minutes with the stick and 
rudder controls in straight and level flight—provided he was not 
called upon to make collective-pitch changes. 

Control column and rudder pedals are positioned normally. 
The collective-pitch lever is usually at the side of the pilot’s seat, 
moving up and down through an arc in the vertical sense. The 
throttle is at the end of this lever and in most types of helicopter 
today it takes the form of a twist-grip control. There is little 
standardization as yet in cockpit layout and, although an interim 
measure of agreement has been reached, some controversy does 
still exist as to which side of the seat it is better to have the collective 
pitch lever. The difference of opinion arises in the choice of which 
hand is better to operate the collective pitch and which the control 
column. Due to some mechanical design-features it does also 
introduce the new question of whether the captain of the rotor- 
craft should sit in the left-hand or right-hand seat, where side-by- 
side seating is fitted 

Although there are examples of both the two-bladed and three- 
bladed rotor on present-day machines (the latter probably being 
the more usual), it is simpler for theoretical purposes to consider 
the rotor as having two blades : then, whatever one blade is doing, 
the other is doing exactly the opposite on the other side of the 
cycle. The flapping-hinges through which the blades are attached 
to the rotor head, form, in effect, a universal joint giving the rotor 
freedom of tilt in any direction with relation to the fuselage. The 
blades are also given freedom of movement about their longi- 
tudinal axes through a thrust bearing at each blade-root. The 
blade is controlled about this axis by a system of levers on the head 
coupled to a universally mounted swashplate which revolves with 
the head and immediately below it. The control-column linkage 
tilts this swashplate, and the angle of the rotor disc follows the 
tilt of the plate as it varies cyclically the pitch of the individual 
blades. If a blade receives an increase of incidence at one point 
in the cycle the other will receive an equal decrease on the opposite 
side. The blades are continually changing pitch as they pass 
through the cycle of rotation, and by the time they have passed 
through 180 deg the conditions are reversed. The cyclic-pitch 
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QUITE a number of people are confident that they are aware of 
the basic operating principles of the helicopter—until they try 
to expJain them to somebody else: then they discover gaps in 
their knowledge. In this article an attempt is made—success- 
fully, we feel—to clarify many less obvious aspects of the subject, 
and to show what the novice helicopter-pilot may expect to meet. 
Mr. Arkell has had long Service-experience as a pilot of rotorcraft, 
and after the war was with Fairey’s helicopter branch. He is a 
founder-member of the Helicopter Association. 


range which can be applied by this means varies with the different 
types of helicopter, but is of the order of plus or minus § to 7 deg 
in the fore-and-aft sense, and plus or minus 4 to § deg laterally. 

Movement of the control column tilts the rotor in the direction 
of that movement; there is a time-lag in the response to this 
control because the swashplate applies minimum incidence to 
the blade at a point 90 deg before the effect of minimum tilt (or 
minimum flapping, as it is correctly termed) is desired. The 
blade has to move through this go deg arc of its travel before the 
minimum incidence takes effect as minimum flapping. On the 
opposite side of the rotor (and simultaneously, of course, to provide 
the rotor tilt) maximum flapping takes place 90 deg after maximum 
incidence, and 180 deg after minimum flapping. With a rotor 
speed of say 240 r.p.m. this time-lag is only about ,; of a 
second, but, added to the time which the fuselage takes in assum- 
ing the attitude dictated by the angle of the rotor, it is sufficient to 
give the novice helicopter pilot a feeling that nothing is happening 
when he first moves the controls. The result is that in the early 
stages he will always over-correct in control movements until 
the time-lag is picked up. This lag in response to cyclic-pitch control 
is common to all helicopters. 

The helicopter is maintained in the hovering attitude with the 
rotor substantially horizontal and the control column in the 
central position. Any tilt imparted to the rotor by movement of 
the control column tilts the total lift vector out of the vertical 
and introduces a horizontal component to move the machine. This 
tilting of the total lift vector also, however, reduces the vertical 
component of lift, which will cause the machine to sink, and the 
pilot’s other hand must compensate for this loss by increasing 
collective pitch and power with the collective-pitch lever. 

The mechanism which this lever controls is superimposed on to 
the cyclic-pitch mechanism from the control column in such a 
manner that, by raising or lowering the lever, an equal increase 
or decrease of incidence is imparted to the blades collectively (as 
on a variable-pitch airscrew), and quite separately from any cyclic- 
pitch variations from the control column. On a machine using 
a universally mounted swashplate for cyclic-pitch control, this 
may be effected by raising or lowering the swashplate mounting 
without interfering with its angle of tilt. The collective-pitch range 
through which the blades may operate is usually from about plus 
The diagram on the right shows that : 

. PO TIO 
minimum and maximum flapping lie 90 MINIMUM 
deg behind the positions of minimum FLAPPING 
and maximum __ incidence. LOWEST POINT 
The two diagrams below it ot 
illustrate, from the pilot's ets 
point of view, the sequence 
of events required for side- 
ways flight. When the total RE 
rotor-force is tilted out of the Pe 
vertical, the horizontal com- 
ponent causes the helicopter 
to move sideways. At the 
same time, a couple acts 
about the c.g. to tilt the 
fuselage; the time taken for 
this causes the fuselage tilt 
to lag behind the rotor tilt. 


en, 
TION OF ROTAT 


ROTOR CENTRE 
OF-PRESSURE 
EQUIVA 


EN 





23 January 1953 121 


2 deg to plus 14 deg. Increase or decrease of collective pitch also 
automatically actuates the engine throttle mechanism, feeding in 
sufficient power to the main rotor to be absorbed by increase of 
pitch, and reducing power with decrease. The twist-grip throttle 
on this lever is used to make fine adjustments in the rotor revo- 
lutions necessary for any particular flight condition. 

Movements of the collective-pitch lever are closely related to 
movements of the control column. Response to collective- -pitch 
changes is immediate, and it is a more powerful control than is the 
cyclic pitch from the control column. When hovering in still air 
conditions, where only slight movements of the stick are necessary 
to keep the machine over a given spot, collective-pitch changes 
are hardly discernible. Hovering over a spot facing a wind of say 
15 m.p.h. is a different matter, as will be explained. 

First it should be said, in parenthesis, that the spinning rotor 
behaves in exactly the same way as the fixed-aerofoil section of 
a mainplane, deriving increased lift from an airstream passing 
over it, or from an increase in angle of tilt (angle of attack) in 
relation to the airstream. The individual blades become the 
“advancing” and “‘retreating’’ blades as they move through their 
cycle of rotation. Lift on the blades, varying with the square of 
their velocity, increases to a greater extent on the advancing side 
of the rotor than it decreases on the retreating side, resulting in 
an overall gain. The individual blades need not be considered, as 
it is the overall effect on the rotor which affects control move- 
ments. 

A tendency to drift backwards while hovering into wind is 
corrected by a forward movement of the control column. This 
movement provides the forward tilt to counteract the backward 
drift, but it must be accompanied by an increase of collective 
pitch to offset the loss of lift resulting from the decrease in the 
angle of attack of the rotor in relation to the airstream. Con- 
versely, while a backward movement of the stick will check a 
forward drift of the machine, it will increase the angle of attack 
of the rotor and necessitate a decrease of collective pitch to prevent 
the helicopter rising. Loss of lift caused by tilting the total lift 
vector out of the vertical accentuates the sink of the machine with 
forward tilt, but is not sufficient to offset the increase in lift result- 
ing from the increased angle of attack of the rotor with backwards 
ult. Sideways movements are corrected in a similar way. The 
lateral thrust of the tail rotor does affect the controls to a certain 
degree in sideways flight, but it is not proposed here to confuse 
the issue by introducing this further complication. 

It is evident from the foregoing that hovering a helicopter is a 
full time, two-handed job. The fixed-wing pilot will have a good 
idea of what is involved if he considers the amount of concen- 
tration required—and the degree of co-ordination of elevator, 
aileron, and rudder controls—during the hold-off period imme- 
diately before a good three-point landing. It is in exactly that 
position that the helicopter must be held in hovering flight for 
an extended period. When one recalls some of the bumpy landings 
one made when first learning to fly a fixed-wing machine it is not 
surprising that the helicopter pupil sometimes needs an area half 
the size of a football pitch to learn to hover. 

The third primary control, the rudder pedals, fortunately pre- 
sent the easiest problem. It is common knowledge that the tail 
rotor provides a lateral thrust at the end of the tail boom to 
counteract the torque of the main rotor and so prevent the fuselage 
turning in the opposite direction. The tail rotor blades have a 
variable collective-pitch mechanism which the pedals operate 
through cable and pulleys to give control in the yawing plane. 
Increase or decrease of power to the main rotor, occasioned by 
movement of the collective-pitch lever, varies the amount of 
torque reaction, and causes the fuselage to turn about its own 
axis beneath the rotor. Opposite rudder applied in the natural 
sense compensates by varying the tail-rotor thrust. 

Rudder pedal movements are therefore related to movements 
of the collective-pitch lever, and in like manner the use of the last 


It can be shown mathematically that the resultant of all the angles of 
attack of the individual blades in their cycle of rotation is equal to the 
angle between the tip-path plane and the airstream. During hovering 
into a wind or when in forward flight, backward movement of the stick 
has the effect of increasing the disc angle of attack, and thus the lift. 
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Typical of modern helicopter controls is the layout for the Sikorsky S-55 
shown above. Dual controls are provided in the cockpit, but the aircraft 
is usually flown from the starboard side. 


primary control, the twist-grip throttle, is related to movements 
of the rudder pedals. 

The tail rotor is geared directly to the main rotor and runs at a 
speed ratio constant to it—usually about five times the main 
rotor speed. Any increase or decrease of pitch on the tail rotor 
blades draws power away from the main rotor, or allows more 
power to be absorbed by it. The main-rotor revolutions will 
fluctuate slightly with rudder pedal movements, and the fine 
adjustments necessary to maintain the constant rotor-speed 
applicable to any particular flight condition are made with the 
twist-grip throttle. 

Correct co-ordination of these four primary controls will result 
in perfectly stationary flight. As with all aircraft, the control 
movements do resolve themselves into pressures rather than 
deliberate movements, as one becomes accustomed to anticipating 
what the next movement of the helicopter will be. Itis true, though, 
that to hover a helicopter accurately for any lengthy period is 
apt to be an exacting and tiring business. While it is not desired 
in any way to exaggerate the so-called difficulties of helicopter 
flying (though there is nothing about them which cannot be 
learned), it would be unwise to minimize the intricacies involved. 
There is compensation, however, in the fascination peculiar to 
this form of flight. Any mechanical device the function of which 
defends on the close inter-relation of its component parts, pre- 
sents a source of interest; in this the helicopter excels. 

Before passing on from hovering to conditions applicable in 
forward flight, it is as well to refer back to the control-column 
movements. When a stick movement is made in any direction 
from the central position in hovering flight to correct a movement 
of the machine in the opposite direction (caused possibly by out- 
side air disturbances), the line of thrust of the rotor is tilted away 
from its original position. This will correct the undesired move- 
ment; but if the stick is held in the new position it will induce 
a new movement of the machine in the direction of the corrective 
tilt. Immediately after corrective movements, therefore, the con- 
trol column should always be returned to the central hovering 
position. There is no similarity to this technique in any fixed- 
wing control movement, except perhaps the necessity to take off 
bank in a turn, though in that case the cause is different. Even 
this is not a good parallel, as, bearing in mind the time-lag in 
response to helicopter-stick movements, the return movement of 
the stick may actually be made before the effect of the corrective ult 
of the rotor is felt in the fuselage. 

Helicopter take-offs and landings are closely akin to hovering 
and, in training, are practised as part of that exercise rather than 
as part of circuits and landings. For take-off, the control column 
is held central, in the hovering position, and collective pitch and 
power gradually increased with the other hand. As the machine 
becomes light on its wheels it is possible to see which way it is 
going to unstick, and a small adjustment in the control-column 
position may, if necessary, be made to ensure that it rises vertically. 
A further slight increase in pitch and power from this stage will 
lift the machine gently into hovering flight. On landing the proce- 
dure is reversed. A slight decrease in collective pitch from the 
hovering position will allow the helicopter to settle gently on to 
the ground, after which pitch is reduced to the bottom stop and 
the engine allowed to slow back to idling speed. The control 
column remains central on landing and must not be pulled back— 
a common early fault with fixed-wing pilots—as this will make 
the machine try to sit on its tail rotor. 
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THE HELICOPTER IN PRACTICE . . 


In forward flight the flying technique resembles more closely 
that of the fixed-wing aircraft, although fundamental differences 
are still present. Perhaps the feature in which the helicopter differs 
most is that changes in the flight-path from climb to descent do 
not necessarily involve a change in the fore-and-aft attitude of 
the fuselage. Climbing or descending is carried out by raising 
or lowering the coliective-pitch lever, and the position of the nose 
relative to the horizon does not change unless fore-and-aft stick 
movement is used to adjust the air-speed. 


Once the helicopter has been settled into a steady condition of 


straight-and-level flight the collective-pitch lever and throttle can 
be largely ignored until a change in flight-path is desired. Each 
has a separate friction device (or sometimes, in the case of the 
collective-pitch lever, an irreversible mechanism) which ensures 
that it will not move from the position in which it was last set. 
Control movements are confined mainly to the stick and rudder 
pedals, leaving one hand free to operate the radio, etc. 

It is not proposed here to discuss all the helicopter flight evo- 
lutions, but mention should be made in passing of the phenomenon 
known as “‘auto-rotation.’”’ In terms of fixed-wing flying, this 
means nothing more nor less than ‘“‘gliding.’’ In the event of 
power failure the pilot must lower the collective pitch lever to 
its bottom stop, which will leave a small positive angle of incidence 
on the blades. At this blade angle, a little over 2 deg, the rotor 
will continue to rotate due to the aerodynamic forces acting on it, 
and will provide sufficient lift to allow the machine to glide in 
and make a flare-out or short run-on landing in any convenient space. 
Engine failure does not affect the cyclic pitch or tail-rotor controls 
and the helicopter is manceuvred in the glide in exactly the same 
way as when under power. Rate of descent varies with forward 
speed and all-up weight, and is normally about 1,000 ft/min. 

Of the secondary controls the trimmers vary from one machine 
to another, but are usually in a position convenient to the pilot’s 
throttle hand. The mechanism in most types is a mechanical one, 
comprising two sets of opposing springs fitted to the control- 
column linkage, one set in the fore-and-aft and one in the lateral 
sense. They hold the stick in tension at a central datum which 
may be shifted at will by increasing or decreasing the spring 
tension. In forward flight the stick must be held forward of the 
central hovering position to impart a continuous forward tilt to 
the rotor, and it can be trimmed in this position. 


Handling-notes on Selected Types 
On the Westland-Sikorsky S-51 trimming is effected by two 
small electric motors controlled by switches below the instrument 


panel. An upward or downward movement of one switch adjusts 
the fore-and-aft trim, while the other adjusts the lateral. 

This type of trimming device also provides the control column 
with artificial feel, a desirable feature when the cyclic-pitch control 
is operated through an irreversible mechanism to prevent unde- 
sirable loads being transmitted back from the rotor to the stick. 
Without this artificial feel the stick would seem ‘‘dead.’’ Earlier 
versions of the S-§1 employed irreversible screw jacks to operate 
the cyclic-pitch control, but they resulted in rather high frictional 
loads in the control column. The latest version, the Mk3 now in 
service, overcomes this drawback by the use of metal blades, which 
are much smoother in operation, and by hydraulic jacks which 
eliminate friction and make stick movements light and easy. 

Of all the aerodynamic problems confronting the helicopter 
designer, stability is probably one of the most acute. The single- 
rotor system is at best only neutrally stable, and is easily upset 
by outside air disturbances. Directional stability is not a problem, 
as it is provided in ample measure by the tail rotor, but in the 
fore-and-aft and lateral senses there is no restoring moment at 
all. An efficient mechanical trimming device can do much to 
alleviate this problem and allow short periods of hands-off flight 
in calm air conditions; but it is not a cure in itself and is of no 
assistance in bumpy weather conditions. Two machines in service 
today—the Hiller and the Bell—incorporate a device to tackle this 
problem at source. The Hiller 360 uses two aerodynamic paddles 
on an arm at right angles to the blades, while the Bell 47 has a 
similar arm, in this case fitted with weights at the extremities so 
that the gyroscopic forces supply the restoring moment. 

The stable handling characteristics of the Hiller 360 come as a 
welcome change to the pilot accustomed to the average single 
rotor machine. It is light on the controls and reasonably easy to 
fly. Hands-off flight may be accomplished for long periods in 
weather conditions in which one might expect a fixed-wing air- 
craft to do the same thing. The control system departs from the 
orthodox layout in having a hanging stick direct from the rotor 
head, reminiscent of the old Autogiro days, and also substitutes 
a small throttle lever on the side of the collective-pitch lever in 
place of the twist-grip. These two features have little effect on 
general handling qualities, and are largely a matter of individual 
preference. The Bell 47, another useful little 2/3-seater trainer 


FLIGHT, 23 January 1953 


and general-purpose helicopter, handles quite well in the air. 

One British machine which did have a certain amount of 
stability was the Fairey Gyrodyne. It was built as a private venture 
by the Fairey Aviation Company and I had the privilege of carry- 
ing out the prototype flight-trials. The configuration was a little 
different from that of the orthodox single-rotor design in that it 
used an off-set, forward-facing airscrew for torque correction 
instead of the tail rotor. This machine derived its stability in 
the fore-and-aft sense from normal tailplane surfaces on the 
fuselage, and a certain damping effect to unstable rolling 
motions from the short stub wings carrying the airscrew. In 
hovering flight the Gyrodyne’s rotor was tilted backwards to 
offset the forward thrust of the airscrew, and as the machine moved 
forward the rotor came to the level position. At the normal 
cruising speed it was substantially parallel to the line of flight 
instead of being tilted forwards, and the airscrew contributed to 
the forward thrust. By doing so it took about 20 m.p.h. off the 
average helicopter’s speed range in backward flight of 25 m.p.h., 
and put it on the forward end of the speed range, where it was 
more useful. Another advantage of this configuration was that 
since the rotor was substantially parallel to the line of flight the 
blades were working at a lower angle of incidence and the machine 
was quite smooth at cruising speed. 

One of the most spectacular helicopters to be built in this 
country since the end of the war was the Cierva Air Horse. A 
three-rotor machine, powered by a single Merlin engine, it had 
a weight-lifting performance little short of phenomenal at the 
time. Its handling characteristics—which I experienced while 
assisting the late S/L. H. A. Marsh with the flight trials— 
were a most unexpected combination. Its reaction to general 
air disturbances was slow and ponderous as might be expected 
in an aircraft of its size and weight; yet response to control, 
through the hydraulic servo-jacks, was as immediate and light 
as is found in a small two-seater. It used to remind me of 
a Great Dane puppy. 

The second prototype of this machine has been taken over for 
further development by Saunders-Roe Ltd., who have also under- 
taken development and production of the Skeeter. This is the 
only two-seater helicopter at present under development in this 
country and should fill a much needed requirement in this class 
for flying training and other purposes. 

There are two machines in the 10/12-seater class. Of these, the 
Bristol 173—a twin-engine, twin-rotor machine—is a development 
of the single-rotor Bristol 171, while the Westland-Sikorsky S-§§ is 
the grown-up brother of the S-51, using the same tail-rotor con- 
figuration. 

The Bristol 173 blades, hubs, and power units are the same as 
those of the 171 and, if one may judge from the good handling 
qualities of that machine, combined with experience of the Ameri- 
can Piasecki tandem-rotor configuration, the 173 has all the makings 
of a good helicopter. 

Metal blades are being developed by the company but are not 
yet in service. Control in the 171 is direct from the stick to the 
blades, there being no irreversible jacks in the system, and this 
principle is also carried out on the twin-rotor machine, though the 
controls are naturally more complicated. Fore-and-aft and lateral 
control are effected by applications of differential cyclic and col- 
lective pitch, and yawing control by lateral differential cyclic 
controlled by the rudder pedals. The collective-pitch lever and 
twist-grip throttle operate both rotors and both engines simul- 
taneously, and there is a transmission shaft which, running along 
the top of the fuselage, is geared directly between the rotors, and 
allows power to be fed to both rotors from either engine in the 
event of the other engine failing. Separate throttles are provided 
on the control box for ground running purposes. The 173 is 
designed to fly with the fuselage horizontal at the normal cruising 
speed, and this makes the hovering attitude noticeably tail down; 
it is, however, quite a comfortable attitude and one quickly 
becomes accustomed to it. At take-off the nose wheels come off 
the ground first and on landing the tail wheels are the first to 
touch. Some improvement in stability may be expected from fixed 
stabilizing surfaces at the tail of the fuselage. 

Similar stabilizing surfaces are also incorporated in the West- 
land-Sikorsky S-55’s tail boom, though these are rather smaller, 
and in this case adjustable by an electric control in the cockpit 
to provide fore-and-aft trimming. Other improvements on the 
S-§§ include a shorter arc of travel for the collective-pitch lever, 
making it more comfortable for the pilot to operate. Metal blades 
and power operated controls are similar to those of the S-51 Mk 3. 
The first S-§5 has recently started its flight-test programme and 
shows promise of being equally as good as its American counter- 
part. A twin-engined version is planned. 

In conclusion, if I were asked to venture an opinion as to which 
helicopter I thought had the most pleasant handling qualities, 
I would say, quite unequivocally, the American Sikorsky S-§2; 
but I would still like to fly a machine with the same attributes as 
this helicopter yet affording stability comparable with that of a 
fixed-wing aircraft. 
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B.E.A.s HELICOPTER UNIT 


A Brief History of its Development 


1946, B.E.A. has taken an active interest in the possible 

application of the helicopter to airline operations. With the 
full co-operation of M.C.A., the B.E.A. Helicopter Experimental 
Unit was set up in July 1947 for the purpose of actively exploring 
the operating problems likely to be encountered were this class of 
machine to be adopted for airline use. Three American Sikorsky 
S-51s and two Bell 47s were bought in America and the Unit took 
shape at Yeovil in Somerset under W/C. R. A. C. Brie, who is still 
official-in-charge. Overall control of the Unit, technical policy, 
and general helicopter-project work and forward thinking were the 
responsibility of the Research and Special Development Depart- 
ment of the Corporation, then under the direction of Mr. N. E. 
Rowe. 

Yeovil was chosen as the initial base because Westland Aircraft, Ltd., 
were the licensees for the aircraft in this country and we were thus close 
to the main source of s gare and equipment—and advice. Early contact 
was made with the G.P.O., which expressed interest in the possible use 
of the helicopter for mail carriage, and they agreed to co-operate in a 
series of experiments to culminate eventually in the carriage of “‘live’’ 
mail. At the same time, however, it was made quite clear to us by the 
G.P.O. that in this country mail is moved by night. Thus we in our 
turn were early brought up against the vital necessity to equip the aircraft 
and the Unit so that night and blind flying operations could be conducted 
safely. At this time, no serious blind flying of helicopters had been done 
and we were, therefore, pioneering new ground. Considering the 
problems from the airline point of view, it was also clear that any possible 
transport helicopter would also have to be capable of night and blind 
operations. Here, then, was the main target for our experimental effort. 

It was approached by developing suitable blind-flying equipment for 
use in one of the S-51s, training the pilots, conducting trials, modifying 
the equipment and generally going through the mill of aeronautical 
development in a new field. Ground lighting, navigation and emergency- 
equipment aids all had to be developed at the same time. Whilst this 
work was proceeding on the one hand, we conducted a dummy-mail 
operation in Dorset for a period of seven weeks early in 1948, to accustom 
the Post Office and ourselves to the drills, techniques and limitations of 
this new vehicle. 

Day Mail.—Eventually we felt capable of tackling a daylight live-mail 
service and, as the area chosen by the Post Office was East Anglia, the 
base of the Unit was shifted to Peterborough in April 1948. Shortly 
afterwards the day-mail service, linking nine towns in East Anglia with 
Peterborough and hence with the main railway system, was begun. It 
was carried through successfully during the summer of 1948 for a period 
of four months, with a regularity of 98.4 per cent. 

Night Mail.—All this time we were pressing on with night and blind- 
flying experiments, and they culminated in the now historic night-mail 
operation to Peterborough and Norwich during the six winter months 
of 1949-50. It really was a night operation, as anyone who knows East 
Anglia will appreciate. There are precious few ground lights about in 
that area in the small hours of the morning—especially in winter. This, 
the first occasion in the world when a helicopter and its operating organi- 
zation were approved for instrument flight, marked a real milestone in 
the development of the vehicle and was one in which B.E.A. can take 
real pride. To provide adequate safety when operating a single-engined 
aircraft of this type under blind conditions, required certain operating 
limits to be observed, and these limitations my naturally enough, an 
adverse effect on the regularity. Nevertheless, the regularity figure of 
77.1 per cent was almost exactly as predicted by our planning experts 
and, furthermore, enough data was gathered to let us estimate with 
reasonable accuracy what could be expected with further technical 
advances. 

Passenger Operations.—On the completion of the night-mail opera- 
tion we turned to the carriage of passengers. There are a number 
of possible réles for a passenger transport helicopter, e.g., direct inter- 
city service over country with poor surface-communications, feeder 
services into the major airports, taxi services, and so on. As an airline, 
B.E.A. is not interested in the last-named, hence experimental passenger 
operations would naturally be applied to one or other of the first two 
possibilities. For a number of reasons we made our first choice of 
passenger operation over the route between Liverpool and Cardiff, with 
a twice-daily return service, beginning in June 1950. This was another 
historic occasion, as it represented the first regular scheduled passenger- 
helicopter operation anywhere in the world. It ran with a high degree of 
success and regularity in the summer, although in the winter months 
the regularity did suffer because of the necessary operating limitations 
associated with a daylight contact-flying passenger-carrying operation. 
Nevertheless, by the time the experiment finished at the end of March 
1951, a great deal of vital information had been accumulated. 


Preis nea from the setting-up of the Corporation in 


B.E.A. inaugurated their first ‘‘live-mail’’ helicopter service 
1948. Sikorsky S-51s were employed. 


Milestone : 
at Peterborough on June 1st, 


By Dr. G. S. HISLOP 


THE author of this article, Dr. G. S. Hislop, Ph.D., B.Sc., 
A.R.T.C., M.LMech.E., A.F.R.Ae.S., is in charge of B.E.A.’s 
helicopter research and development. He has had a distinguished 
technical career in aviation, at Farnborough and elsewhere. 


Our next experimental object was to assess the problems associated 
with the other major field for transport helicopters, viz., operating a 
feeder service from one city to the major airports of another city. In 
this instance the choice fell on Birmingham as the centre from which 
the feeder service should originate, the destinations being Northolt and 
London Airport. The service began from a specially designed and built 
rotorstation on the edge of the heavily built-up area of Birmingham, 
situated about half way between the city centre and Elmdon airport 
This service ran from June 19§1, first of all on a three-time-daily return 
service, then (in winter) coming down to one return service per day 

Once again it was driven home that operating single-engined equip- 
ment under contact conditions imposed quite severe handicaps, especially 
in winter. It did show, however, that the problem of at least small-scale 
helicopter operations into the Metropolitan Control Zone, with its high 
fixed-wing-aircraft movement-rates was not difficult, and the best 
approach procedures were readily evolved. The other lesson which 
emerged emphasized our experience on the Cardiff-Liverpool run the 
previous year. Over the Birmingham-London route one might have 
imagined that the competition of a very good train service would have 
been very severe and that lower load-factors than those experienced on 
the Cardiff service might have been realized. In fact, however, the traffic 
was better and this showed, initially at least, that passenger services 
should be operated between cities or urban areas where fairly heavy 
traffic already exists. With this proviso one will be reasonably sure of 
securing enough of the first-class traffic to provide reasonable load-factors 
on the aircraft, whilst the route system is being built up and pending the 
development of a thoroughly economic aircraft. 

Move to Gatwick.—By the time the Birmingham passenger service 
had run through the winter, we felt that enough had been learned from 
S-51s to discontinue the passenger services with this type Passenger 
services run in conjunction with an experimental programme, as we were 
endeavouring to do, over a route not passing through the main base, are 
very expensive in manpower and equipment—so much so that our 
experimental work was severely restricted. Our plans for the following 
year (1952-3) were therefore based on the intention to shut down Peter- 
borough, transfer our operating base to an airfield close to London, yet 
outside the Control Zone, and operate a minimum scheduled service in 
order to retain the core of operating experience essential for this class 
of work. 

The Unit accordingly moved to Gatwick in the spring of 1952, and 
the present freight service with Sikorsky S-51s, originating from Gatwick 
(via the London airports) to Birmingham, began at the same time. We 
have certainly found that this regrouping of our resources has been of 
very great benefit, as has been shown by the experimental work now 
proceeding on the use of the Decca Navigator and Flight Log, blind 
flying and night lighting. 

Over this last year or so we have been flying, under test, a Bristol 171 
on free loan from the Ministry of Supply and have been able to gei pre- 
liminary assessment of the type ona civil conditions. Naturally, the 
experience has been very helpful and we are impressed by the general 
behaviour of the machine whilst it has been in our hands. The experi- 
mental work now in progress with our fleet covers a fairly wide Feld, 
although naturally we are concentrating on these important operating 
problems which at the same time may take quite a while to solve 





Two more stages in the evolution of helicopter operating technique : (left) one of the three S-51s (pictured at Northolt) which opened a London- 
Birmingham passenger service on June 1st, 1951; (right) night-landing, with dummy mail, at Peterborough in February, 1949. 


B.E.A.’s HELICOPTER UNIT... 


Provision of adequate navigation aids, the technique to be followed in 
approaching restricted areas (here we are handicapped by the fact that 
only single-engined aircraft are available at present), the development 
of safety standards, problems of noise, the further development of the 
night- and blind-flying equipment—all these are typical of the main 
experimental problems which the Unit has to face at the moment. 

Another majer consideration which is exercising our attention is that 
of the basic principles to be followed in the design of a city-centre 
rotorstation. Questions as to how big it must be, what provision is 
required for refuelling, passenger handling, maintenance, crash removal 
and so on, are all receiving attention. We must be in a position to advise 
local authorities and other bodies who are at this moment seeking advice 
on these very matters 

For the future, in the operating field we are looking forward to 
resuming scheduled passenger services over the London airports 
Birmingham rotorstation route next summer, when we take delivery of 
the two Bristol 1718 which have just been ordered. This will give us the 
opportunity of assessing this new type under regular scheduled condi- 
tions, for which experience there is no other substitute. It is true that so 
long as single-engined equipment is being flown little real relaxation in 
the limits governing such a service can be expected, but we hope that the 
installation of the Decca Navigator and the presence of a full blind-flying 
panel may enable some improvement in regularity to be achieved in 
otherwise marginal] conditions. 

Another important aspect of this 171 service lies in the fact that the 
next aircraft to come along is likely to be the multi-engined Bristol 173 
Mk 1, which can be regarded as two Bristol 171 aircraft joined by a long 
fuselage; the vital mechanical components are virtually identical on both 
types and this experience of the 171 under scheduled operations is bound 
to be of tremendous value in the operations with the 173. The arrival 
of this prototype aircraft, the first British multi-engined helicopter, is 
keenly awaited. Its advent will herald the opening of a new phase of our 
experimental work and will provide us with an essential tool. So many 


problems can be tackled realistically from the flying point of view only 
when a multi-engined aircraft is available and a great deal of work needs 
to be done with this machine. 

We do not consider that the 173 Mk 1 is economically attractive to us 
as an airline; but, on the other hand, the developed version—the Mk 3— 
shows distinct promise. Eventually we hope that it will be possible to 
operate a small fleet of such aircraft in regular B.E.A. service as a means 
of making a real start on direct inter-city air transport. The 1738 are 
regarded by B.E.A. as interim aircraft to give experience of this important 
new field. They will lead to the eventual use of a much larger (and 
profitable) helicopter of upwards of 40 seats, which we hope to be seeing 
in the late 1950s and in full operation in the early 1960s. When this is 
achieved, for the first time air transport will really reach into the short- 
range transport market, which up to now it has scarcely touched. 

One has only to look at a population map of Western Europe, including 
Great Britain. to realize what tremendous potentialities there are in this 
market. I am convinced that the market awaiting a successful economic 
large transport helicopter is just as great as that for the Comet, Viscount, 
Britannia, which are being sold abroad so successfully. But I am equally 
convinced that, unless the Government, manufacturers and operators 
work together and press this major development through with the 
utmost speed, we shall lose the market for many years. Only a relatively 
short time remains in which to get British civil helicopters into regular 
inter-city operations; we must seize the chance. 

In this short note on B.E.A.’s activities and views in the helicopter 
field I have not mentioned the many charter and training jobs successfull 
undertaken over the last few years. Repairs of adam, M.C.A. and R.A.F. 
radar calibration, experimental crop dusting, power-line inspection, 
trials at sea on a fleet carrier, training R.A.F. and civil pilots, noise- 
measurements in London; these are representative of jobs done, the 
choice being governed by the twin questions “‘Is the helicopter art being 
advanced ?”’ “Is a real service being rendered ?”’ 

We look forward to many more such interesting and instructive jobs 
over the forthcoming years, to provide variety and balance to the main 
role of the development of the helicopter for airline transport use. 


HELICOPTER versus PEST 


operates helicopters as a commercial proposition might sur- 


r | NHE existence in this country of a private company which 
prise many people, had they not heard of Pest Control, Ltd., 


whose letterhead adds ‘‘consulting entomologists.’’ Behind this 
somewhat formidable description lies a sound four-year background 
of rotorplane-operating experience in several countries and under 
varying operating conditions, no less important because of its 
highly seasonal nature. 

The company, which itself manufactures crop-sptaying equip- 


ment and chemicals, began commercial spraying by helicopter in 
June 1948, after an extensive series of experimental trials. The 
machines used were Sikorsky S-51s, which have since been 
followed by Hiller 360s, of which four are now operated, together 
with six Austers. The spraying and dusting season, in Britain, 
lasts from April to September, during which time the helicopters 
are fully employed on agricultural work against a variety of insect 
and other pests. These activities are regularly followed by a 
period of cotton-spraying in the Sudan up to the end of the year, 
under contract with the Sudanese government, and often by other 
foreign work. France, Switzerland, and South Africa are among 
the countries which have been visited. Miscellaneous charter 
work on non-agricultural projects helps to improve the utilization 
during the winter months. 

Flying a crop-spraying helicopter imposes a more severe strain 
on the pilots than do most other forms of aerial work, and there 
is little time to relax. The refuelling equipment is normally situated 
very close to the area being sprayed, and the turn-round times 
obtained are surely the envy of every airline. Most flights in this 
country are of 6-10 minutes’ duration, but may, exceptionally, last 
up to half an hour. The operating height varies, but a typical 
value is 5ft above the crop, when the 34ft spray-bar would give 
a covered width of some 60ft. The speeds employed are rarely 
above 35 m.p.h. 

The Hiller 360 machines are well-liked by the pilots and by 
the firm, being pleasant to fly, reliable and economical. For spray- 


Summer spray. One of the Hiller 360s, seen here over an orchard at 
Cockayne Hatley, brings a new shape to the Bedfordshire countryside. 
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British Aircraft Manufacturers 
use Bostik for one or more of 
these operations... 


@ GENERAL TRIMMING @ INTEGRAL TANKS 


@ FLEXIBLE TANK SEALING @ GENERAL SEALING AND 
ADHESION 


@ GLAZING @ AIR DUCTING 


@ PRESSURISATION & DE-ICER SHOES 

The BOSTIK System of Adhesion includes Bostik 
Adhesives, Bostik Sealing Compounds and 
Prestik developed to meet the aircraft industry’s 
never-ending demand for faster, cheaper, and 


more efficient production methods. 


% The word * Bostik” is a registered trade mark of 


B. B. CHEMICAL CO., LIMITED 


ULVERSCROFT ROAD, LEICESTER 


23 JANUARY 1953 





AVIATION 
TRADERS 
LIMITED 


Our A.R.B. Approved Bonded Stores at Southend 
and Stansted Airports, carry among the largest 
stocks of Airframe, engine and ancillary spare 


We offer 


IP.582.E 
110H/829 
5G/447 
64/1547 
6A/1268 
374/52 
10B/9005 
6D/479 
PL/108 
110A/241 
PL/716 
PL/70131 
11245 
WZ-7RQIT 
GRL 
R-RL13 
1254-2D 
5055-5C 
BC.306 


G.160M 
105C/1228 
110B/76 
110C/4214 


parts in this country. 





the following selection of Spare Parts :— 


Pump Hydraulic, Pesco. 

Cord Assy c/w Socket, JU48 & Plug, PL68. 
Ignition Tester, type U.E.D. 

Flowmeter Transmitter. 

Indicator Airspeed, Mk. IXG 

Pump Vacuum, type B3, Mk. II. 

Winch Aerial, type 5. 

Economiser Oxygen, Mk. Il. 

Plug Assy. 

Jack Box. 

Arm Plate Assy (Bosch). 

Arm Plate Assy (Bosch). 

Switch Push Button. 

Switch Micro. 

Switch Micro (Burgess). 

Switch Micro. 

Relay 24 V. Leach. 

Relay 25 V. Leach. 

Aerial Loading Unit as used with BC.375 
Transmitter, as installed in Dakota aircraft. 
Purolator Filter. 

Fuse Lamp. 

Insulator. 

Filter Coil. 








We shall be pleased to receive inquiries for any 
of the above items, and are prepared to offer 
quantities available and prices on request. 


Address your inquiries for ALL your requirements to our 
SALES DEPARTMENT at : 


15 Great Cumberland Place 
London, W.1 


Telegrams : 
“‘Aviatrade, Wesdo, 
London.”’ 


Cables : 
“Aviatrade, 
London.”’ 


Telephone : 
AMBassador 2091 
(5 lines) 
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Apparently ensnared was this S-51, spraying 

hops at Goudhurst, Kent, in July, 1950. 

Hillers have since replaced these machines for 
spraying and dusting. 


HELICOPTER versus PEST... 


ing, two containers are attached, one on 
each side of the engine, holding a total of 
some 40 gallons of chemical. Large hoppers 
are substituted for crop-dusting work. At 
present the Franklin engines have to be 
returned to the U.S.A. for periodic com- 
plete overhaul after 600 hr, but future 
engine overhauls at the company’s main 
base at Bourn, Cambridge (where com- 
prehensive general maintenance facilities 
are already provided) are planned. 

The ability of the firm to integrate spray- 
ing by helicopter, aeroplane and ground 
tractor is a useful feature in all cases of bad 
weather operation. 





Commercial-Helicopter Economics 


A Review of Existing Knowledge and Future Prospects 


ALTHOUGH at present overshadowed by its many military 

applications, the , ay ape of the rotorplane’s use for regular 

civil transport duties is of outstanding importance. We present 

at a survey of the major economic aspects of this problem, 

prepared by a member of “Flight’s” editorial staff. References 
quoted in the article are listed on page 128. 


ITH the general acceptance of a new form of transport 

able to move vertically up and down, has come 

a similar oscillation in hopes for its operating 
economy. In the helicopter’s infancy, over-optimistic fore- 
casts of an early low-cost ubiquity alternated with periods of 
total disinterestedness, except for those who saw in the 
rotorplane more than just an aeronautical novelty, and whose 
efforts have been responsible for this country’s continued 
helicopter development. In recent years, however, several 
serious economic studies have been made by notable experts 
in the fields of helicopter design and operation, and it is 
possible to discern the pattern of economic progress which 
is being formed. 

An attempt is here made to review the main trends in this most 
important aspect of helicopter use, and to give the more significant 
estimates of costs which have been made. It would be dangerous 
to use these figures without a full knowledge of the assumptions 
made, however, and a list of sources for further reference is given 
at the end of this text. A logical approach to this study of rotor- 
plane economics is the consideration of past and present conditions, 
and future prospects, in turn, and this method has here been 
adopted, 


Past Development 


During the past ten years, it has been almost entirely in the field 
of non-scheduled transport that the helicopter’s operational 
development has progressed. In this field, for many specialized 
uses, the helicopter has proved preferable to other vehicles. 
Examples are rescue, surveying, ambulance and agricultural work, 
and, of course, the varied military uses which have provided strong 
impetus for helicopter development as a whole. Of the factors 
which have made the helicopter suitable for these particular jobs, 
possibly the most important is its peculiar ability to operate into 
and from confined spaces, and over difficult terrain or stretches of 
water. Its convenience and the directness of journeys by helicopter 
have also given an overall speed advantage over most forms of 
surface transport, and over the aeroplane for short-distance flights ; 
and thus for these special jobs the use of the helicopter has been 
justified. 

Economic justification has not yet been consistently found for 
scheduled passenger services by rotorplane. Mail delivery was the 
first type of scheduled work to be taken up, and regular operations 
in the U.S.A. were begun by Los Angeles Airways in October, 
1947. In 1948, B.E.A. inaugurated the first British regular mail 
service (see page 123), and was followed the same year by the 
Ostermans Aero Company of Stockholm, Sweden; and in 1949 by 
Helicopter Air Services of Chicago, U.S.A., and the Belgian airline 


Sabena. In the winter months of 1949-50, B.E.A. made an 
important series of experimental night-mail flights; and in 1950 
the Corporation flew the world’s first scheduled passenger service, 
when useful operating experience, even if not accompanied by 
financial success, was obtained. 


Present Situation 


Helicopters in Use.—In this country and in Europe in general the 
machines at present in general civil use are the Sikorsky S-§1, Bell 
47D, Hiller 360 and, increasingly, the Bristol 171. Some of these 
small single-rotor machines are gradually being replaced by larger 
types, such as the S-55, carrying ten passengers, or correspondingly 
increased freight payload, but experience in twin-rotor helicopters 
is at present lacking. The larger British and American single and 
twin-rotor machines now existing will gradually come into com- 
mercial use, and it appears that the next immediate step in 
commercial helicopter development will be the gaining of 
experience in the operation of types such as the Bristol 173, the 
Sikorsky S-55, and the Piasecki PD-22. The present class of 
machines simply does not carry sufficient payload for unsubsidized 
operation at break-even cost, and the increase in payload capacity 
ranks jointly with an increase in speed as the primary item of the 
necessary improved performance for regular passenger and freight 
use. 

Routes.—The routes operated by B.E.A. in this country up to 
the present time are described elsewhere in this issue by Dr. 
Hislop. The type of short-haul passenger routes which will 
become economic for helicopter operation and which will even- 
tually cover the British 
Isles in a complete net- 
work, have been indi- 
cated by the _ initial 
Liverpool-Cardiff and 
Birmingham - London 
services. For mail ser- 
vices, a round circuit, 
or combination of cir- 
cuits, stopping at a 
number of points, has 
been favoured as the 
most economic tech- 
nique, not only by 
B.E.A., but by com- 
panies in Belgium, 
Sweden and the U.S.A. 


SIKORSKY S-5S! 





MILE 


— 
nN 


ISTOL 173 Mkt 


BRISTOL 173 Mk 3 


PENCE PER SEAT 
o 


Fig. 1. Aircraft costs per 
seat-mile (at 2,000 hr 
utilization) plotted 
against stage distance, 
for helicopters {existing 
i Ree, GE nC, and projected) and fixed- 

100 200 300 wing aircraft. Source 
STAGE DISTANCE (statute miles) Ref. 11 


“BEALI 


DISCOVERY 
L 








126 


COMMERCIAL-HELICOPTER ECONOMICS .. . 


Economic Position.—Present costs per seat-mile for present and 
projected types of helicopter, and fixed-wing aircraft, are shown in 
Fig. 1. The total operating costs involved are from 170 per cent 
to 200 per cent of the “‘aircraft’’ costs shown, the lower percentages 
applying to the helicopters. It is obvious that at the present stage 
of development too few seats are being carried over too few miles. 
Increased payloads and speeds are again seen to be the first 
necessities for profitable future operation. In Sabena’s scheduled 
mail operations, the total costs per mile for the Bell 47D machines 
during the first two years were 118 3d and 12s 4d respectively, but 
a reduction to 9s 6d was estimated for the third year with the 
introduction of a second circuit. A sobering thought is that these 
operating costs are comparable to that of a DC-4 carrying a payload 
of some seven tons, or over 40 times that of the Bell. 

Similarly high costs occurred in the first scheduled passenger 
service operated by B.E.A. with three-seat S-5§1s, in which the 
total costs were approximately £40 per flying hour, or 10s per mile. 
With fares at normal rates, and low load factors, the revenue 
obtained came to only a small percentage of these costs, A some- 
what lower figure was achieved by Los Angeles Airways, also using 
S-§18, whose total operating costs per mile averaged 8s 6d during 
1950. 

The indirect operating costs are undoubtedly swollen at present 
by the exceptionally high rate of insurance charged—some three 
times that for the fixed-wing aircraft. With increasing operating 
experience and recognized safety, however, this should fall to a 
more reasonable value. 

Up to the present time, comparatively little expense has been 
caused by the construction of rotorstations in Europe. Normal 
acrodromes and simply-equipped landing places have been regu- 
larly used and, while experimental landings have been made on 
city-centre sites, no permanent city rotorstations have been con- 
structed in Britain. 

Charter work on particular projects is at present the only 
economically practicable form of helicopter operation in this 
country. The ability of the helicopter to operate over difficult 
terrain was shown in last year’s cable-laying operation over the 
Malvern hills, and its value in accurately and quickly spraying crops, 
especially in small fields and on hilly ground, is now well known. 


The Future 
Probable Equipment.—Opinion on the size and characteristics of 
future transport helicopters is divided. The airline operators, 
naturally, favour the large, fast machine which will provide them 
with the desired increased number of seats over increased distances 


Fig. 2. Probable future network of internal and short-stage European 
routes, as operated by the 160 m.p.h. ‘‘Bealine Bus.’ Figures represent 
journey/times in hours and/or minutes. Source : Ref. 11. 
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in a given time, and with punctuality and regularity. An example 
is the B.E.A. 1951 specification for a 30-seat machine, to cruise at 
138 m.p.h. over 115-mile stage lengths, and capable of develop- 
ment to carry 35-45 passengers over 230-mile stages; while a 
revised requirement, according to Masefield, would now demand 
from 40-70 seats, and a cruising speed of 150 m.p.h. over a 
230-mile operating distance for economic results. The hypo- 
thetical ‘‘Bealine Bus’’ of 1960 would meet this later requirement, 
cruising at 160 m.p.h. with 48-64 passengers at the much-reduced 
operating cost shown in Fig. 1. 

B.E.A.’s contention that such a machine should be the next step 
in British helicopter development after a period of trial operation 
with an 18-seat, 115 m.p.h. development of the Bristol 173, is by 
no means unanimously accepted by the helicopter manufacturers, 
many of whom believe that the projected machine is too large to 
be obtainable in one step. For many years such experts as Mr. 
Raoul Hafner have asserted that development should concentrate 
on a medium-sized machine, the first costs of which would be 
reduced by production of the type in large numbers. Although, 
on a weight basis, the helicopter is one and one-third times as 
expensive as the aeroplane for small numbers, it is especially suited 
to quantity production, and for large production orders the initial 
cost would equal, or be lower than, that of the aeroplane. To 
ensure the high demand for helicopters which alone would make 
large production orders possible, Mr. Hafner claims, medium-sized 
(say 20-seat) machines, intended for a wide market, should be 
designed; their operating costs would not be higher than those of 
the larger machines. 

The trend in the U.S.A. is for a markedly more gradual increase 
in the size of machines than that specified by Masefield. A recent 
survey of U.S. helicopter manufacturers’ projects (described by 
our American correspondent on pages 101-102) has shown 
a probable three-phase development in which the original B.E.A. 
specification is approached only in the late 1960s, with no apparent 
sight of the “Bealine Bus’’ type within the period studied (up to 
1970). The seat-mile costs in Table I on page 101 correspond 
approximately to 84d, 6d and 43d respectively. 

While it is inevitable that differences of opinion concerning 
future helicopters should occur—and there are radically different 
viewpoints among the manufacturers themselves—it is nevertheless 
essential that the machines to be produced should directly reflect 
the operators’ main requirements, and should be capable of 
economic operation; the question of initial cost is not so important 
as that of obtaining a commercially attractive vehicle which, in 
operation, will justify its heavy development costs. There already 
exists in the U.S.A. the Piasecki PD 22, capable of carrying 
20 passengers, while the same company’s XH-16 and the British 
Westland W.80 project come fairly near to the original B.E.A. 
specification, carrying 40-50 and 36 passengers respectively. 

The question of the cost of developing a new type of helicopter 
is of the greatest importance, and it is here that the Service 
departments could effectively show a new and constructive attitude. 
It should not be difficult to co-ordinate military and civil require- 
ments for a transport helicopter for passenger and freight use, thus 
spreading the introductory costs of the new machine. The order 
of these costs is high; Masefield’s calculations show a necessary 
capital outlay of about £21,000,000 spread over ten years, to bring 
100 aircraft of “Bealine Bus” type into airline service. 

The cruising speed asked for in the ‘‘Bealine Bus,” 160 m.p.h., is 
likely to remain on the optimistic side for a period longer than that 
envisaged, unless rotors are assisted in forward flight by the use 
of stub wings. It is not long since 150 m.p.h. was stated to be 
a maximum figure for development in the foreseeable future by one 
of Britain’s most capable helicopter designers, although this 
referred to the ‘“‘pure”’ helicopter without wings. It appears likely 
that this desired speed will be reached in less than ten years’ time 
as part of a marked improvement in all-round performance, but 
that the main factor of cost reduction thereafter will be simplifica- 
tion of design. 

Likely Routes.—Concerning the types of route over which the 
new generation of transport helicopters will operate, there is little 
difference of opinion. Several independent analyses of the general 
transport picture in this country, taking into account the speed and 
payload of the helicopter, have shown the rotary-wing type to be 
eminently suitable for stage lengths between 50 and 300 miles. 
The helicopter is faster than bus, train or present-day short-haul 
aeroplane for journeys from 250 miles down to 25 miles, but the 
time saved over the shorter distances would not be worth the fare 
increase over bus and train, except in certain isolated cases. 

Thus the helicopter could replace the aeroplane on all British 
domestic routes—with the exceptions of the long stages London- 
Edinburgh, London-Glasgow, and London-Belfast—and on the 
routes from London to Paris, Brussels and Amsterdam. Assuming 
the building of city-centre rotorstations in parallel with the 
development of the large passenger-carrying helicopter, marked 
improvements in speed and convenience are possible on these 
short-haul inter-city journeys (see Fig. 2). Main airports would 
be used to a small degree by helicopters in order to connect with 
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TWO SMITHS INSTRUMENTS 


IN PRODUCTION FOR THE 


Royal Air Force « Allied Air Forces 


DIRECTIONAL GYRO ARTIFICIAL HORIZON 


(AIR DRIVEN) (AIR DRIVEN) 


Smiths new Directional Gyro Smiths new Artificial Horizon 
(A.M.Ref. No. 6A/3144) is (A.M.Ref. No. 6A/3290) has —. 
virtually topple-free, having complete freedom in roll and TYPE 


up to 85 freedom of the inner Ap 
: 85 “¢ 1S R 
gimbal ring. Dial presentation 85° freedom in pitch, tht ies OVED 


is similar to that of standard . almost eliminating the 
Gyro Magnetic Compasses. possibility of ‘ toppling ” 


Due to low air consumption both these instruments operate 


satisfactorily up to 40,000 ft. 


NMITTIS 


SMITHS AIRCRAFT INSTRUMENTS LIMITED 


The Aviation Division of S Smith & Sons (England) Limited 
Cricklewood Works - London - NW2 


Sole Sales Concessionaires for Kelvin & Hughes (Aviation) Limited * Barkingside and Basingstoke 
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Movement Controlled -by the TASKMASTER 


A drawbar pull of 3800 Ib. enables the David Brown Task- 
master to handle aircraft up to the Convair, Viking, and Dakota 
class with ease and safety. The 4-speed gearbox with its low- 
ratio Ist gear equips the driver for full-power ‘ break-out ’ with 
easy under-way gear-shift to suitable working speed. The David 
Brown Taskmaster speeds up ground movement, lowers fuel 
costs, and although primarily designed for aircraft handling it can 
turn its hand to every conceivable haulage job around the airfield. 


OHV ENGINE DEVELOPS 39 B.H.P. 

3800 LB. DRAWBAR PULL 

TOP SPEED 22 M.P.H. 

LARGE TYRES GIVE GREATER TRACTION 
EXCEPTIONAL FUEL ECONOMY 

WIDE BENCH-TYPE SEAT 

FULL LIGHTING & STARTING EQUIPMENT 


DAVID BROWN 


INDUSTRIAL TRACTORS 


INDUSTRIAL DIVISION, DAVID BROWN TRACTORS LTD., Meltham, Huddersfield, Yorkshire. 
(A DAVID BROWN COMPANY) 
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ACCURATE INDICATION OF AIR TEMPERATURE 
GOVERNS THE WHOLE ECONOMY OF OPERATION 


Flight Planning The air temperature is one of the most 








Weston Thermometry has been chosen for several 
applications on the De Havilland ‘Comet’ 
including fuel temperature, cabin air tempera- 
ture, wing and tail de-icing as well as outside 
air temperature, 

[lustrated is the Model S.110G /9 Thermometer 
Bulb with its associated Indicator, the Model 
5.63 circular scale Ratiometer used for outside 
air temperatures, 


WESTON 


AIRCRAFT INSTRUMENTS 


SANGAMO WESTON 


Branches: Glasgow, 


Manchester, Newcastle-on-Tyne, 


important factors in the operation of a long-range jet aircraft as 
it influences the rate of climb, the heights at which the aircraft 
will cruise, and hence the true airspeed. The latter in turn 
determines the specific range (air miles per pound of fuel) since 
within limits, fuel consumption per hour at the normal cruising 
altitudes does not vary much. It can be seen therefore that air 
temperature controls the choice of flight path, largely determines 
the fuel load carried, and governs the whole economy of the 
operation. The effect of air temperature on Comet operations 
can be illustrated by the fact that a 10°C. rise in temperature 
reduces the cruising altitude by 2,000 ft., the true 

airspeed by 13 knots, and the 

cruising specific range by 2%. 


From the article “‘Operating the 
Comet” by D, O. Mac Dougall in 
the May issue of Shell Aviation 


LIMITED ENFIELD MIDDLESEX 
Tel: Enfield 3434 (6 lines) 1242 (4 lines) 
London Office: St. Georges Court, 22-26 New Oxford Street, London, W.C.1. CHA 4971. 


Liverpool, Wolverhampton, Nottingham, Bristol, Southampton, Brighton 


Grams: Sanwest, Enfield. 





Scottish Factory: Port Glasgow, Renfrewshir- 
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Fig. 3. Travel time between city centres, for aeroplane (dotted) and 
helicopter (solid line), at various cruising speeds. From calculations by 
Piasecki and Wigdortchik (Ref. 10). 


medium and long distance airline services, but the rotorplanes 
would not normally be used for city centre/airport journeys. Over 
very short distances they would prove extremely uneconomic, 
although time-saving, compared with surface transport. 

Economic Prospects.—A guide to the probable expenditure 
involved in a transport helicopter development programme is given 
in Masefield’s recent paper (Ref. 11), and on to the £50,000 
*Bealine Bus”. The cost of manufacture of two prototypes and one 
pre-production machine, engine and transmission development, 
ground and flight testing, comes to £4,500,000. Assuming 
£1,500,000 jigging and tooling costs, and £3 per Ib of gross weight 
for direct labour and material costs, and overheads on production 
aircraft, the resultant cost (necessary to cover all development 
costs) would be £210,000 per aircraft for a production order of 
100 machines, or £180,000 each for an order of 200. These prime 
costs are comparable on a weight basis to those for fixed-wing 
aircraft, but the minimum total capital outlay of £21,000,000o— 
spread, incidentally, over some ten years—emphasizes the need for 
strong Governmental support if such a project is to succeed. This 
support, as mentioned, might well include development contracts 
for military versions of such a transport. 

Of even greater importance than prime cost to prospective 
helicopter operators is the question of operating costs. By 1955, 
it is estimated that the Bristol 173 Mk 3 could be operated at 
a total cost of 94d per seat-mile over its most suitable stage length 
of 100 miles, compared with 6d per seat-mile for the Pionair over 
the same stage length today. The operating cost per seat-mile of the 
“Bealine Bus’”’ remains fairly constant at about 6d for stage lengths 
of from 50 to 200 miles—a considerable improvement, and a figure 
that is unlikely to be bettered during the coming decade. Except 
for the very short stage lengths, the helicopter will be unable to 
equal or better the aeroplane’s seat-mile costs (which approach 4d 
over the longer distances), but the increased speed and con- 
venience of the rotorplane over distances up to 300 miles will 
counterbalance this. For example, on a 250-mile inter-city journey, 
the helicopter will save one hour over the fixed-wing aircraft and, 
more especially on the international routes of 2c0-300 miles, its 
fares will be no higher than those of first-class surface transport. 

Although standard methods of estimating the operating costs of 





Percentage of Total Operating Costs 





Cost Item 


Aeroplane Helicopter 





Direct costs :— 
Flying operations 
Direct Maintenance . 
Fieet Depreciation 





Direct costs total 





Indirect costs :— 
Ground Operations 
Ground Installation . 
Traffic, Passenger and Sales 
Advertising 
General Administration 





Indirect costs total 

















Estimated distribution of total operating costs for aeroplane and 
helicopter, assuming equal unit costs and productivity, over 100-200 
mile stage-lengths. Source : Ref. 10. 
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fixed-wing aircraft cannot legitimately be automatically applied to 
helicopter figures, it appears that direct operating costs of the 
helicopter will be proportionately higher, and indirect costs lower, 
than those of fixed-wing aircraft. A recent analysis by Piasecki and 
Wigdortchik is shown in the table at the foot of column 1. 

Although the operational factors involved cannot be discussed 
at length here, the ones most directly affecting the economics of 
commercial helicopter use may be briefly mentioned. The cruising 
speed, payload capacity and ease of maintenance obviously depend 
on the basic design of the machine and should be as high as possible 
to reduce costs. Apart from the direct saving in time, a high 
cruising speed ensures high regularity and punctuality against 
head-winds, while on the maintenance side, planned replacement 
of parts after specified “‘lives’’ will reduce the time and expense of 
overhaul. For the very short routes, simpler standards of passenger 
accommodation would be acceptable, resulting in higher density 
seating and increased revenue. 

In the hands of the operator is the question of utilization : for 
economic operation this must be high, and indeed the helicopter 
itself is inherently capable of good performance in this respect. 
The B.E.A. scheduled services, both mail and passenger, were 
operated at an average annual utilization of less than 600 hours, 
with the obvious and uneconomic result; with increasing experi- 
ence, a figure of 2,000 hours is to be aimed at. Turn-round times 


must be minimized to ensure the high frequency services necessary 
for short-haul traffic. Overall costs associated with rotorstations 
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Fig. 4. Comparison of times taken and fares charged between helicopter, 

aeroplane and train over three important domestic routes. Fares 

assumed are : train, first-class return (1952); helicopter and aeroplane, 
estimated break-even return. Source : Ref. 11. 


will be lower than those of airports, and from the cost viewpoint 
(as well as from other important operational considerations) the 
use of roof sites on top of large buildings, which could house 
airline and other offices, is to be recommended. Such rotorstation 
sites will need to be developed at an early date. 

Immediately reflected in the operating costs will be the general 
and detailed operational techniques employed, which will define 
the design requirements, and as these techniques cannot be 
accurately selected without further operating experience, here lies 
the greatest margin of doubt in any attempt to estimate future 
costs. Information is lacking on the actual problems experienced 
in regular multi-engine rotorplane services to and from city centre 
sites; and questions of fuel reserves, all-weather flight, air traffic 
control, navigation aids and rotorstation construction have yet to 
be answered with finality. In particular, a new conception of the 
diversion and stand-off fuel allowances needed is urgently required: 
the helicopter’s ability to hover and to land in restricted places 
should enable lower allowances to be carried than for fixed-wing 
aircraft, with consequent increase in payload and improvement in 
economy. 

One further factor which could greatly assist operators in their 
attempts to operate helicopters economically would be the granting 
of mail contracts. For the job of transporting mail with speed and 
efficiency, the small or medium-sized helicopter has proved to be 
well suited, although operational problems connected with night- 
flying regularity remain to be solved, in view of the G.P.O. 
requirement for the transport of all helicopter mail by night. 
A more enlightened Government policy concerning helicopter 
mail, such as that of Belgium (see Ref. 9) could be of the greatest 
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value. The total operating cost of a mail service using the fleet of 
five small (500 h.p.) helicopters operating for 1,200 hours per 
annum, at a 33 per cent load factor over an average stage of 25 
miles, has been calculated (Ref. 4) at £110,000 per annum. This 
service could carry 6} million lb of mail, effecting a 12-hour saving 
in time at a cost of one-fifth of a penny per letter—a not un- 
economic prospect by any means, and attainable in the immediate 
future, given official support. 


Conclusions 

At the present time, therefore, the helicopter is seen to be grossly 
uneconomic for commercial passenger use, although existing types 
can be used successfully for mail services and other specialist 
(e.g., agricultural) purposes. 

The lines along which future development will progress have 
been studied by several authorities (Refs. 2-5, 10, 11) with 
a marked agreement on major issues. 

The forseeable future of the rotorplane lies in its use for 
passenger transportation over short-haul inter-city routes, for 
which réle it is well suited. Its speed and convenience will make 
it preferable to both surface and fixed-wing air travel over 
such routes, but its operating economy must become competi- 
tive. 

For this economy in operation, there are two basic requirements ; 
firstly, the initial cost of the machine must be kept reasonably low, 
either by Government assistance in the development stages (e.g., 
by means of a joint civil/military specification) or by other means 
of ensuring sufficiently large production orders to bring down the 
unit costs. This might call for construction of a smaller machine 
than would ideally be required from the airlines’ point of view, in 
order to stimulate the demand elsewhere. 

Secondly, the performance of the helicopter in terms of payload 
carried and speed achieved must be improved, in order to reduce 
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the total operating costs per seat-mile to approximately one-eighth 
of their present value. 

Opinions on the most suitable type of transport helicopters are 
divided : the large §0-seat, 150 m.p.h. machine which would please 
the operators is felt by many manufacturers and others to be 
beyond the next step of practicable development. Provided the 
operators and manufacturers can agree on suitable designs, how- 
ever, the transport helicopter can become an economic reality by 
1960. 

This country is indeed fortunate to possess not only rotorplane 

designers of great skill and experience, but also a national airline 

which, having operated the world’s first regular passenger heli- 

copter service, is continuing actively to follow up developments i in 

this field. The world lead in yet another branch of aviation is even 

now within reach. | ne 
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THE BRITISH CIVIL HELICOPTER LIST 


WE print below a list of civil helicopters on the British register 
for January, 1953. The three Services hurriedly retired behind 
the security screen (or should it, we wonder, be deficiency screen ?) 
when we questioned them upon their equipment plans and train- 
ing facilities. However, they probably have two or three dozen 
machines in use to make up the grand total with the 21 com- 
prising the civil complement. 

It will be noted that one experimental operating unit (B.E.A.), 
three manufacturers and only one independent company (Pest 
Control, Ltd.) are featured in the list. The surviving modified 
second Fairey Gyrodyne, which is expected to fly again this 
= will no doubt retain its letters G-AJJP. 

Owner Type 
Sikorsky S-§1 
Sikorsky S-51 
Sikorsky S-§1 
Bell 47 B3 

Bell 47 B3 
Sikorsky S-51 
Bristol 173 
Sikorsky S-§1 
Bristol 171 Mk. 3 
Bristol 171 Mk. 3 
Bristol 171 Mk. 3 
Hiller 360 

Hiller 360 

Hiller 360 
Sikorsky S-55 
Bristol 173 Mk 
Sikorsky S-55 
Sikorsky S-§1 
Hiller 360 
Sikorsky S-51 
Sikorsky S-51 
Saro Skeeter 


fiw 
G. -A OR 
G-AJOV 

G-AKFA 
G-AKFB 
G-AKTW 
G-ALBN The 


Westland Aircraft, Ltd. 

Minister of Supply 
Westland Aircraft, Ltd. 

The Bristol Aeroplane Co., Ltd. 
The Bristol Aeroplane Co., Ltd. 
The Bristol Aeroplane Co., Ltd. 
Pest Control, L rp 

Pest Control, Ltd. 

Pest Control, Ltd... 
Westland Aircraft, Ltd. 

The Minister of Supply 
Westland Aircraft, Ltd. 
Westland Aircraft, Ltd. 

Pest Control, Ltd 

Westland Aircraft, Ltd. 
Westland Aircraft, Ltd. 
Saunders Roe, Ltd 


G-ALIK 
G-ALSR 
G-ALSX 
G-ALTB 
G-AMDN 
G-AMDO 
G-AMGY 
G-AMHK 
G-AMJI 
G-AMJT 
G-AMJW 
G-AMMY 
stan rite 
3-AMOX 
G. AMTZ x 

Registration letters siecunsd to the Bristol ‘Aermniiana A, Ltd., 
for 171s in production are G-AMWG to G-AMWP inclusive, and 
G-AMWR to G-AMWU inclusive. 

Also on the current register are three Cierva C.30A Autogiros 
(G-ACUU, G. S. Baker; G-AHTZ, Rota Towels, Ltd.; and 
G-AIOC, still registered in the name of the Cierva Autogiro Co., 
Ltd.) and a Kay Gyroplane, G-ACVA, registered by Kay Gyro- 
planes, Ltd., of Edinburgh. 


ROTORCRAFT PILOTS’ LICENCES 
A! the present time no licences exist for helicopter pilots as 
such. Applicants must already be in possession of a normal 
pilot’s licence, either private or commercial according to require- 
ments, and it is endorsed for a particular type of helicopter, 
provided the candidate has successfully passed certain tests laid 
down in M.C.A. information circular No. 24/1951. Five and 


50 hours of solo, respectively, are required for private and com- 
mercial endorsements, and a technical examination must be 
passed. A certificate from a qualified instructor is also required, 
stating that the pilot is competent on the particular machine 
concerned, and in this connection it is frequently the practice 
for applicants first to obtain the Royal Aero Club’s helicopter 
Aviator’s Certificate. 

Special arrangements have been made in the past for the small 
number of applicants who have flown only rotating-wing aircraft. 

At the recent I.C.A.O. Conference it was decided to recommend 
that separate private and commercial helicopter licences should 
in future be issued. United Kingdom legislation to this effect 
may therefore be forthcoming. 


SPECIALIZED HELICOPTER EQUIPMENT 


MONG the pioneers in the supply of specialized helicopter 
equipment is the Palmer Tyre, Ltd. In addition to a wide 
range of wheels, tyres and braking systems designed for modern 
British helicopters, the company’s rotorcraft products include 
floats, drip trays, and a flat pneumatic ring for rotor-clutch 
operation. Types of machines to use this equipment include the 
Bristol 171 and 173, the Fairey Gyrodyne, and the Saunders-Roe 
Skeeter. 

Close co-operation in the early design stages between the 
company and the airframe constructors has often resulted in 
useful savings of weight, always an important design consideration. 
A notable example was in the development of the Cierva Air 
Horse, where such co-operation made possible the use of extremely 
small wheels, with consequent reductions in both weight and drag. 
In spite of the theoretically small loads imposed on helicopter 
wheels, it has in general been found preferable to use small-size 
standard-quality wheels, rather than specially designed helicopter 
wheels of lower strength. 

The company was the first in England to manufacture pontoon 
floats for helicopters, and it is at present developing, together 
with the Bristol Aeroplane Company, a relatively high-pressure 
(§ lb/sq in) float for the 171. The object is partly to obtain 
improved rigidity and, as the float will be used as a stressed 
member, partly to reduce the weight of the heavy supporting 
framework that is normally required. Another feature of this 
float is that it is of streamlined shape to reduce drag. 

Experience gained on air/sea rescue helicopters has shown the 
need for something to protect the cockpit floor and underside 
controls from the corrosive effects of sea water. This need has 
been met by the provision of a removable waterproof tray made 
of polythene and designed to drain away water in considerable 
quantities. These are at present fitted to the Bristol 171 and the 
Westland-Sikorsky S-55. For the future, the firm has submitted 
designs for landing and other equipment for the Mk 3 version 
of the Bristol 173, the Fairey Rotodyne, and the projected Percival 
helicopter to which reference is made on page 107. 
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FOREMOST HELICOPTERS 








BRISTOL 171 SYCAMORE 
173 10 SEATER 
SAUNDERS-ROE SKEETER 
AIR HORSE 
WESTLAND-SIKORSKY 
$.51 DRAGONFLY 
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Technical Literature on Application to 
the Manufacturers 
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ARMSTRONG WHITWORTH 
AIRCRAFT 


ARMAMENTS DIVISION 


have 


VACANCIES 


in their 
DESIGN AND DEVELOPMENT 
GROUPS 
for 
AERONALTICAL ENGINEERS 
to work on 


GUIDED MISSILES 


Applicants should have sound basic training 
and an aeronautical background, but experi- 
ence in Guided Missile work is not essential. 


The following posts are available: 


TWO SENIOR DESIGNERS 

FIVE INTERMEDIATE DRAUGHTSMEN 
TWO SENIOR STRESSMEN 

TWO INTERMEDIATE STRESSMEN 
TWO SENIOR AERODYNAMICISTS 


THREE INTERMEDIATE 
AERODYNAMICISTS 


TWO SENIOR ENGINEERS WITH 
EXPERIENCE IN AEROELASTIC 
PROBLEMS 


These posts carry good salaries, prospects 

of advancement and real interest for the 

right type of men. The senior posts are 

responsible positions with considerable 

scope for the carrying out of original work 
and the guidance of junior staff. 


Apply, giving a summary of qualifications and 
experience to: 

CHIEF ENGINEER ARMAMENTS DIVISION 
SIR W. G. ARMSTRONG WHITWORTH 
AIRCRAFT, LTD., 
BAGINTON, Nr. COVENTRY. 
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FOR STARTING HELICOPTERS 


Ps, omy i TS 


and all modern aircraft.... 
MUREX GROUND POWER UNITS 


Every advance in the aircraft industry empha- 
sises the necessity for a quick and reliable 
method of engine-starting—whether the aircraft 
be a helicopter or a fixed wing type with piston, 
turbo-jet or turbo-prop engine. Murex ground 
power units have been specially developed to 
provide instant starting of all types. The 
standard units will supply a peak current of over 
1,400 amperes for engine starting periods and a 
current of 600 amperes continuously at 28 volts 
for servicing and pre-flight checks. Other 
capacities are available. Murex units are engine- 
driven and thus they eliminate the expense of 
heavy service accumulators. 

Illustrated above ; Bristol Type 173 helicopter being 


started by a Murex Ground Power Unit. 





AIRCRAFT GROUND POWER UNITS 


MUREX WELDING PROCESSES LIMITED, 
WALTHAM CROSS, HERTS. TELEPHONE: WALTHAM CROSS 3636 
GPUT6 
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EITHER IT IS 
ms — aritiont | 


JUBILEE has been our registered trade name 
for 30 years, and may not be used to 
describe any other clip. 


THE FINEST CLIP ix the world 


& ROBINSON 4 CO., (GILLINGHAM) LTD., London Chombers GILLINGHAM. KENT PHONE $787 
132625 














AIRCRAFT SPARES 


Delivery from Stock : 

INSTRUMENTS, NAVIGATIONAL, 

ELECTRICAL and ANCILLARY 
EQUIPMENT 


Both English and American types, 
ready for delivery at keenest prices, 


Fully A.R.B. ap- 
proved to latest 
specification. 


Write for current stock 
list. 


P.W. GREENWOOD (wuesoen) LIMITED 
62 SHIBLAND ROAD - LONDON W.9 


Tel: CUNNINGHAM 9766 - 7936 
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CANBERRA 


HUNTER 


TELEFLEX . So 


is again used 
on the 


SUPER- PRIORITY AIRCRAFT 


TELEFLEX PRODUCTS LTD - CHADWELL HEATH - ESSEX 


TELEPHONE: SEVEN KINGS 5771 (7 lines 





EVERYTHING IN SHEET METAL WORK 


—— AND LIGHT ENGINEERING 











AIRCRAFT vee ED DS ee ee Refrigeration 
AUTOMOBILE : rt) tS! be 7) COLD 
COACH AND| % = STs Beep) | STORAGE 
BUS BODIES} arm Ss" , pi 
Municipal i i a cm - A 

and wher ' ip | t: AIR ; 
ALL-METAL we x ———? Conditioning 
Vehicle Bodies MINING 




















TELEGRAMS: TELEPHONES: 
BROMELPAR, SOUTHTOT, I TOTTENHAM 
LONDON 4 4 f° 2257, 2258 & 2259 


161 WEST Rd., TOTTENHAM LONDON, N.17 
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SUPPLIERS TO THE AIRCRAFT INDUSTRY SINCE 1910 


ENGINEERING CO., LTD. 





ENV 


Gear Specialists 





MANUFACTURERS OF HIGH- 
CLASS SPUR, HELICALS & 
BEVEL REDUCTION GEARS, 
PROFILE GROUND HYPOID 
SPIRAL OR ZEROL GEARS 





HYTHE ROAD, WILLESDEN, LONDON, N.W.10. 


Tel.: LADbroke 3622 

















The 
B.0.A.C. HYDROSTATIC 
WEIGHING UNIT 


(25 ton capacity unit illustrated) 


= ACCURATE 
~ PORTABLE 
=~ RELIABLE 


ALL ENQUIRIES TO THE SOLE DISTRIBUTORS 
KENTON EQUIPMENT Ltd. 
708, KENTON ROAD, KENTON, HARROW, 
MIDDLESEX 
WORdsworth 7805 (5 lines) 


Manufactured by ALLTOOLS LTD., GT. WEST ROAD, 
BRENTFORD, MIDDLESEX 














E. S. ASTON « CO. LTD. 








F PLASTIC 

CHINISTS oO 

cat FOR HELICOPTERS 
AND AIRCRAFT 


5, SEBASTIAN STREET, LONDON, E.C.1 


Phone: Clerkenwell 2179 
(APPROVED BY A.I.D. & A.R.B.) 











23 JANUARY 1953 








HAMPSHIRE 


SCHOOL OF FLYING 
LIMITED 


and 


THE HAMPSHIRE 
AEROPLANE CLUB 





President : The Earl Mountbatten of Burma, K.G. 


S from December 18th, 1952, the 
Hampshire Aero Club has_ been 
taken over by Mr. Henry Stisted and will 
continue under its present name, oper- 
ating with greatly improved flying and 
Club facilities. 

Dual instruction will continue at £3 
per hour, Solo at £2 10s. per hour and 
Night Flying at £5 per hour. We hope 
to have at least four aircraft in operation 
by the New Year. There is one Taylor- 
craft plus D which will be available to 
approved pilots at a special rate of £2 
an hour. 

We are also open to undertake over- 
hauls for the renewal of Certificates of 
Airworthiness for private owners and 
Clubs, etc., at very competitive rates. 


Messrs. Bill Dunning and Charlie 
Gleed will be in charge of maintenance 
and repairs and Mr. Reginald Langridge 
is remaining as Chief Instructor. 


We wish to state that the subscription 
due on January Ist, 1953, will remain at 
£1 Is. for Associate Members and has 
been reduced to £2 2s. for Pilot Members, 
and applications from new members 
will be welcomed. 


In the New Year we hope to have a 
Resident Steward and Stewardess and 
look forward to welcoming old members 
and friends and wish them all a very 
Prosperous New Year. 





THE 
HAMPSHIRE AEROPLANE CLUB 
SOUTHAMPTON (Eastleigh) AIRPORT 
SOUTHAMPTON, HANTS 
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Britain’s 


leading aircraft 


rely on 


MARSTON 
EXCELSIOR 


equipment 


‘FLEXELITE’ 


FLEXIBLE FUEL TANKS WITH A HIGH SAFETY FACTOR 


‘sMAREX’ 


HEAT EXCHANGERS IN LIGHT ALLOY 


RADOMES 


REINFORCED PLASTIC LAMINATES FOR RADOMES 
AND OTHER AIRCRAFT COMPONENTS 


MARSTON EXCELSIOR LIMITED 
FORDHOUSES, WOLVERHAMPTON 


(A subsidiary company of Imperial Chemicel Industries Ltd.) 
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OXYGEN 
BREATHING APPARATUS 


for 


High Altitudes 


AIRCRAFT SAFETY BELTS 
as supplied to 
THE QUEEN’S FLIGHT 
and 


LEADING AIR LINES 


AIR COMPRESSORS 


INSTRUMENTS AND 
INSTRUMENT TEST APPARATUS 


SIEBE. GORMAN & CO.L? 


N D 0 N 
Wo EVERYTHING FOR SAFETY, EVERYWHERE 


SE 
SURREY 


TOLWORTH - SURBITON - 














‘‘Should be read 


by every student of 


air warfare... 


Royal Air Force Quarterly 


Development of the 
Guided Missile 


By Kenneth Gatland. Presents factually all the main information 
now available on the development of guided weapons in Britain, 
U.S.A., Germany, the U.S.S.R. and elsewhere. It outlines their 
present and future possibilities both as weapons of war and 
instruments of research into the upper atmosphere and outer 
space. Contains 45 photographs and diagrams and comprises 
10s. 6d. net. By post tos. 11d. 


Published for “Flight” 


Obtainable from booksellers, or direct from 


133 pages. 


ILIFFE & SONS LTD., Dorset House, Stamford St., LONDON, S.E.1 
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Suppliers of machined and fabricated components 
in all Plastic and Allied materials 
to Britain’s aircraft industry 


Telephone : 
CLERKENWELL 2333/4 & 7247 


ry . 
We are proud to have the pleasure of supplying 
our precision products to many of 
the leading British aircraft constructors 


UHLHORN BROS. LTD. 

















A VALUABLE 
BOOK 


which details the wide 
range of Engineering and 
Commercial Courses of 


53 CITY ROAD, LONDON, E.C.1 
modern training offered 


FREE = 


Over 150 Courser including :— | Side TeBaTaT Copanlostlon port sh.8 
A.F.R.Ae.S. Examinations; M.C.A. Aircraft Radio Maintenance Certificate; 











Name, 


+ 





Es —POST NOW--------— ---- 
wy ws AVAILABLE 43 Grove Park Rd., Chiswick, Londor, W.4 
MARCONIPHONE 


Address, 





A.R.B. Aircraft Engineers’ Licences ; General Training courses in Aeronautical 

Engineering; P.M.G. Certificate, also courses in all Branches of Engineering. 
EXPERIMENTAL | 

KITS NOW | naa 

EMI institutes | 
associated with : 
COLUMBIA HMV 1 

COURSES FROM £1 PER MONTH 4 
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SCOPE 
SECURITY 
OPPORTUNITIES 
HOUSING 


Opportunities exist at the English Electric There are vacancies at all levels and there is a wide 
Company’s Luton Establishment for designers, scope forthe right types of qualified men in this new branch 
stressmen and technicians, with technical know- of aeronautics which will be of ever-increasing importance 
ledge and experience of a kind suitable for work in the future. In addition the Company is able to offer 
on guided missile structures. houses to suitable applicants. 


Stressmen, Aero-elasticians, Applied Mathematicians, and Weight Control Engineers are needed. Several years’ 
experience and preferably a degree are required for senior stressmen, while intermediate and junior posts require 
correspondingly less experience and qualifications. For Aero-elasticians a degree and knowledge of aerodynamics 
and/or aircraft structures are essential. A good honours degree and an interest in advanced stress analysis are required 
for Applied Mathematicians. Some experience of weight analysis is an advantage, but not essential for Weight Control 
Engineers. 


Senior and Intermediate Designers are required for work on structures and installation design. Preference will be 
given to designers with a sound knowledge and experience of aircraft or missile structures, engine installation, fuel 
dsystems or electrical installations. 


Please reply quoting reference SA26 to Central Personnel Services 


ENGLISH ELECTRIC COMPANY LIMITED 
336/7 STRAND, LONDON, W.C.2 
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DE HAVILLAND 


AIRCRAFT COMPANY LTD. 


There are no finer 
springs than 
have the following vacancies Springs by Riley 
in their Design Departments. 


TECHNICAL 
ASSISTANTS 


(for Stress Departments) 


required in HATFIELD & 
CHRISTCHURCH offices. 


Excellent opportunities for men 
with five to six years’ experience. 


DRAUGHTSMEN 


(Senior and Intermediate) 
for structural, mechanical and 
electrical work in ROBERT RILEY LTD., MILKSTONE Phone: Rochdal: 223/ (5 lines) 


SPRING WORKS, ROCHDALE Grams: “Rilospring’’ Rochdale 
HATFIELD offices. 


SNOWV4 
AY 
SINCE 1821 





A i mm mm 
( Published under the authority of the ) 


TECHNIC AL ( Council of the Royal naigpncapeen Society 
ILLUSTRATORS ( Structural Principles and ) 


for aircraft maintenance manual Data (Handbook of Aeronautics 1) 
work in HATFIELD offices. dragtamnen end aden Piety tendbeck af how ) 


nautics” has now been radically transformed to meet the 
renal -day requirements of the industry. Part I of the new 


olume I deals with Structural Airworthiness, and is by 


: W. Tye, O.B.E., B.Sc., F.R.Ae.S.; Part I] is by J. H. Argyris, 
Large programme of work ( DE AFRAGS. and P.C. Dunne, BSc, AFRACS. ) 


on e i Vv il & M ilita ry A i rc raft. and deals with cna 7° a Profusely illustrated. 
: ; PITMAN, Parker Street, Kingsway, London, W.C.2 ) 
Good salaries commensurate EE NL 


with Ability & Experience. 


Write giving résumé of experience to : E hy G | N E AN D CHASSI Ss 
A. Chief Structural Engineer. DESIGNERS 


B. & C. Chief Draughtsman at 
URGENTLY REQUIRED 


GOOD PROSPECTS FOR THE RIGHT TYPE 


THE DE HAVILLAND OF APPLICANT 


SALARY ACCORDING TO AGE, QUALIFICATIONS 


AIRCRAFT CO. LTD. AND EXPERIENCE 


i f APPLY IMMEDIATELY TO: 
Hatfield 9 Hertfordshire. PERSONNEL MANAGER 


ROLLS-ROYCE LIMITED 
PYM’S LANE, CREWE 
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DE HAVILLAND 


Advanced Guided Weapon Projects 


Technicians are needed for key positions in an expanding team engaged on research, 
design and development work. Permanent and progressive posts, both senior and 
junior, are available for men of ability and enthusiasm who can offer sound know- 
ledge and experience. This is a unique opportunity of acquiring advanced techniques 
and promotion prospects are good. 


Reference : 
17 _ DESIGNERS experienced in servo mechanisms, gyros, hydraulics, pneumatics, materials and structures 
related to aircraft or armament work. 


17A DRAUGHTSMEN—SENIOR, INTERMEDIATE and JUNIOR for varied aspects of design. 


18 MATHEMATICIAN for work on control systems. Knowledge statistics and noise. First-class honours or 
higher degree. 


19 ~~ PHYSICISTS—SENIOR—for research team. With honours degree and industrial experience. 


20 —~pHysicists as research workers for field and laboratory tests, with good degree and some industrial 
experience in electronics or specialising in mathematics. 


2! ELECTRONIC ENGINEERS — SENIOR — to be responsible for section engaged in work as reference 22 below. 


22 ELECTRONIC ENGINEERS experienced in one or more of following—circuit development, miniature and 
sub-miniature techniques, magnetic amplifiers and equipment. 

23 DEVELOPMENT ENGINEERS, H.N.C. standard, experienced structural testing (preferably aircraft), knowledge 
of strain-gauge equipment an advantage. Capable of working on own initiative planning test equipment 
and analysing test results. 

DEVELOPMENT ENGINEERS, H.N.C. standard, familiar small electro-mechanical equipment, pneumatic and 
hydraulic servo systems for testing and developing. Knowledge electronic test equipment a distinct 
advantage. Should have experience in undertaking planning, carrying out and analysing of complete tasks, 


INSTRUMENT ENGINEERS—experience of electro-mechanical instruments (gyros, small specialised motors, 
relays, etc.). 


SERVO ENGINEERS—practical experience of servo mechanisms. 
LABORATORY ASSISTANTS, qualified H.N.C. City and Guilds standard, for varied work. 
WIREMEN—advanced laboratory standard. 


WIREMEN—familiar circuit diagrams, radio or radar maintenance experience. Young ex-Servicemen 
particularly invited to apply. 


TRIALS ASSISTANT—experience as reference 30 above. 


Apply in confidence quoting reference number of post in which interested to: 


The Personnel Manager, 


DE HAVILLAND PROPELLERS LTD. 


Hatfield °* Hertfordshire. 
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AIRCRAFT ENGINEER 


PRESS DAY — Classified advertisement 

“‘copy’’ should reach Head Office by 

FIRST POST THURSDAY for publication 

in the following week's issue subject to 
space being available. 
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CLASSIFIED ADVERTISEMENTS 


Advertisement Rates. 4/- per line, minimum 8/-, average line contains 6-7 words. Special rates for Auctions, 
Contracts, Patents, Legal and Official Notices, Public Announcements, Tenders 5/- per line, minimum 10/-. 
Kach paragraph is charged separately, name and address must be counted. All advertisements must be strictly 
prepaid and should be addressed to FLIGHT Classified Advertisement Dept., Dorset House, Stamford Street, 
London, 8.E.1, 

Postal Orders and cheques sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd., 
and crossed & Co, 

Trade Advertisers who use these columns regularly are allowed a discount of 5% for 13, 10% for 26 and 15% for 
52 consecutive insertion orders. Full particulars will be sent on application. 

Box Numbers. For the convenience of private advertisers Box Number facilities are available at an additional 
charge for 2 words plus 1/- extra to defray the cost of registration and postage, which must be added to the 
advertisement charge. Replies should be addressed to ‘Box 0000, c/o Flight,"” Dorset House, Stamford Street, 
London, 8.E.1. 

The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 
for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes 
Situations Vacant. The engagement of persons answering these advertisements must be made through the local 
office of the Ministry of Labour and National Service etc. if the applicant is a man aged 18-64 or a woman 
aged 18-59 inclusive, unless he or she or the employer is excepted from the provisions of The Notification of 
Vacancies Order 1952. 








BOAG 
dainounce 


that they have for sale a number of 
Hermes IV aircraft with Hercules 763 
engines which are capable of modi- 
fication for operation on 100 grade 
octane fuel. 


The aircraft have been maintained 
to the highest B.O.A.C, standard and 
are in fully operational condition. 


Alternative seating capacity — 40 
in luxury, 56 tourist. 


Full stock of spares including 
engines and propellers. 


For further particulars apply to 
Supplies Controller (General), 
B.O.A.C., Airways House, Gt. 
West Road, Brentford, Middlesex. 
Telephone: EALing 7777. Ext. 339. 


B-0-A-C 


Sa T139 S OVERSEAS 
AIRWAYS CORPORATION 











AIRCRAFT FOR SALE 


W. S. Sueno L™ C. J. FOX & SONS 


STOP PRESS!! 


me wage RR (AVIATION) LIMITED 
Aoree a E GoLp 


Ts MA Il MOSSCRAFT sold to Mr. Tom Hayhow a ‘ . ee 
brings our score to 124 distinct and different types of invite your inquiries for 
aircraft sold by us in the 21 years sinee this business Ks 
started. When we sejl that secondhand BRABAZON it 
will make 125 types! However, that is not the whole story 


because in the | days of 1952 we received orders in writ- 

ing for a Chrisiea Super Ace (we had previously sold a — sn 

Chrislea Skyjeep), and a Cessna 195. These are both for 

export and their sale therefore depends on import and 


export licences, availability of sterling and all that sort 
of nonsense--things which worried us not at all before 


the war . St ra ~ 
rPHEREFORE, we will not count those two chickens before THE PENETRANT METHOD 

they are hatched but if they are sold it will bring our + ‘ Y ~ s a) 
score to 126 different types of aircraft and when we sell OF LOC ATING SURF AC E 
that secondhand Brabazon it will make 127 types! 


8. SHACKLETON LTD. now offer: — DEFECTS IN ALL METALS 


. 
£2,500 230 hours total on eech). First-class post. i. 
war feeder-liner finished to B.E.A standards. Eight pas- The process does not require the 
S3.300 Aiesiershas wear uarcis| | eof special equipment and i 
(Automatic mixture controls ¥ “i able to be applied at any stage 


» MOTH MINOR—positively the best of its kind. ‘ "a aircres 
C200 tack lo ee ee of the manufacture of the aircraft 


Engine only 130 hours and airframe 215 hours since new H H citati 
£295/495 TIGER MOTHS. | We have a lot of these or engine without necessitating the 
famous trainers actually in stock or com removal of component 
pleting overhaul. At £295 we can offer a really good sound . Pp > 
Tiger with a long-term C. of A. At £495 we can offer an 
export aeroplane with completely overhauled engine. _— “--e 
new fabric on fuselage and tail unit (and on wings also if APPROVED BY LEADING 
necessary), new tyres, paintwork to your choice, etc. In . — ’ 7 . 7 + 
fact a completely rebuilt aeroplane for all practical pur AIRCRAFT MANUFACTURERS 
poses as good as a new one and capable of thousands of 
hours of service 
£65 FAIRCHILD ARGUS with new C, of A. by ——~ 
“ Lancashire Aircraft Corporation. This full “Sree eee , 
four-seater with the cabin comfort of 6 saloon car has Inquiries invited for YORK 
flown under 500 hours since new, and only 15 hours since . ha ol ~ 
complete overhaul on the engine. Fitted starter, genera AIRC RAFT and MERLIN 500 
tor, et« Ah SY a a rl > ry — « 
£1 87 CONSUL. A very spectal Airspeed Consul ENGINE SPARE PARTS in 
’ with Certificate Airworthiness until Decem- either Released or Unreleased 
ber, 1953. Low hours and most comprehensive radio eauip en0 
ment. Included in the above price is a spare engine, fully Condition. 
overhauled, and many useful engine and airframe spares 
£1 50 ANSON I. New Certificate Airworthiness 
’ and under 350 hours since new Seven 
passenger seats, full Sperry panel. Fully modified. This a] ” NJ 1c y 
plane was inspected and ordered by an overseas client C . J. FOX & SO! Ss (AVIATION) 
recently but he was unable to obtain the necessary import LIMITED 
licence. What a nuisance those things are! ‘ " —_ ' . " 
W, §,SHACKLETON LTD... 175 Piccadilly, London W.1 117 VICTORIA ST., LONDON S.W.1 
« Phone: Regent 2448/9. Cables: ‘‘Shackhud, London.” 
(0070 Tel.: VICTORIA 0204/5735 
Cables: EYEBOLTS, LONDON 

















R. 


. 
UNDAS, Ltd 





ONSUL aircraft. A considerable quantity available 
fitted with Cheetah X engines and with new airworthi 
ness certificates. Ample spares, including complete en 
gines, are also available and they can be supplied fitted 
out in the following versions 
(a Standard Consul: crew of two and five/six passenger 
seats 
(b Ambulance Consul: crew of two, two stretcher cases 
and two sitting cases. Especially large door on 
port side 
c) Convertible Consul: fitted with ambulance door, 
‘J stretcher supports, freight lashing points and folding 
chairs so that it can be used as an ambulance, for 
freight-carrying or for communication work. 
URTHER details and price on application. 


“overhauled by the makers. It is fully aerobatic and WITH THE MYERS CLAMP 

is an excellent specimen of its type. Price £315. 
T= Myers Riveting Clamp is designed for 
speedier and simpler operation in aircraft 
° construction. Ensures rapid and completely 
UNDAS, Ltd., 29 Bury St., London 8.W.1, Whi 2848. accurate location and attachment of metal parts 
ABLES: “Dundasaero, Piccy, London.” to each other orto other members. Lasts longer, 
tees = does not scratch metal surfaces. No springs, 
CL ROTDON Alsport: CRO 7188. tosso | 20 pliers. A reconditioning service is available. 


Sizes: Diameter 3/32" to 5/16". Gripping capacity 
3/16" to 3/4". Other sizes to special requirements. 
EROCONTACTS, Ltd., leading distributors of new and 


used aircraft to all classes of operator. British Com J. F. BARDOLPH & PARTNERS LTD. 


monwealth Agents and concessionaires for S.N.C.A.S.O. 
and Piaggio, and many principa! operators for the dis- %, ROBERT STREET, ADELPHI, LONDON, W.C.2 


posal of their fleets.—Aerocontacts, Ltd., Gatwick Air- 
port, Horley, Surrey. Horley 1510, ext. 139. (0990 Trafalgar 1927 ° Sole Concessionaires 




















23 JANUARY 1953 


AIRCRAFT FOR SALE 
ELICOPTERS 


AN We EATABLE OFFER OF EXCEPTIONAL VALUE 
ULLY ICENSED, @ MALL | he sEET OF 


ELICOPTERS IS Cy FOR aa 


ACH machine in perfect condition with low hours. 

1,400 lb. D.L. Sufficient spares provisioning for years 
of continued operation. Early delivery, training for 
customers’ pilots and engineers arranged. 

GENUINE opportunity for the procurement of an 

established fleet of helicopters at a most reasonable 
soft currency price. Owing to the exceptional nature of 
this offer interested parties should apply immediately 
Machines offered subject to their remaining available. 

COLIN COOPER, C.B. Helicopter Hire, Ltd., St 

e Huberts, Gerrards Cross, Buc (9158 


FrmLp AmOnArT Qeavicas. | Fes 
offer 
vesenimamiay Oo AIRCRAFT 
ERVICE 
se oak your inquiries to: 
FE D “Al RAFT Sprere ‘ES | Fates 
CROYDON AIRPORT 


SURRE 
CROydon 7777, Cables: FIELDAIR, Croydon. [0258 


Phone: 





Mls MAGISTERS. 


E can offer two of these aircraft both in really excellent 
condition, with 12 months C. of A. One with engine 
hours ‘‘nil’’ since overhaul and modification, the second 
with less than 50 hours since overhaul and modification 
Both aircraft ey gloss red and silver. Available 2-3 
weeks. Price £425 ¢ 
ANTS AND VIATION, I TD., 
A 

THE AIRPORT, PORTSMOUTH 

Tel.: Portsmouth 73947 


A SBOSERVICES (L°%°8) | Re 
For pda ell Ae RoneuGN al 
and your enquiries t 
46 HERTFORD STREET, P ARK LANE, 
LONDON W.1 
Tele.: GROsvenor 8383 
Cables: Aeropaul, London 


USSEX 


(0940 


USTER Autocrat Cirrus, 6 months C. of A Starter, 
metal prop, new fabric, £650 or near offer..-Tempest 
Mundella Road Works, Nottineham 9151 
The only 5,500 lb A.V.W. version available. C. of 

A. expires Feb. 23th, 1953. Low ag and air 

frame hours. Offers.—Ductile Steels Ltd., Willenhall, 
Staffs. Tel.: Willenhall 467 Hee 
gi yk Airspeed Consul aircraft. Current C. of A.’s, low 
engine and airframe hours. Also quantity new and 
serviceable spares. Aircraft and spares available for in 
spection at Amman Jordan, Blanford and Houdret, 37-38 
Fenchurch Street, London, E.C.3. {9128 


AIRCRAFT WANTED 


UR demand for good used aircraft of all descriptions 

is very great. Operators or owners wishing to dis 
pose of aircraft, engines, or anything aeronautical, are 
asked to communicate at once to 

K. DUNDAS, Ltd., 29, Bury Street 8.W.1 


. 
HI. 2848. 

C™ JYDON AIRPORT 
(0558 


S. SHACKLETON, Ltd., Europe's largest aeroplane 
e dealers (21 years at this address and 124 different 
types of aircraft sold), are always looking for good air 
craft to supply to clients all over the world and would 
welcome offers of any tyre of aircraft either for direct pure 
chase, part exchange, or sale on commission 
W S. SHACKL FE TON Ltd., 175, Piccadilly, London, W.1 
e Tel.: Regent 2448-9 Cables: Shackhud, London 
(0 


London, 


Dundasaero, Piccy, London 


CRO. 7744 


Cables 


AIRCRAFT ACCESSORIES AND ENGINES 


IRCRAFT lamps and filaments, fuses, instruments, 
heaters, switches, relays, telephone equipment. Both 
British and American. Inquiries promptly attended to 
UPLEX ILAMPS, Ltd., 239, High Holborn, London, W. c 1 
Tel.: HOL. 0225 and 4543 58 
ENDAIR, Croydon Airport, offer British and pee .. an 
aeronautical spares and ancillary equipment for sale 
from stock. All inquiries to Vendair Sales Dept., Ter 
minal Building, Croydon Airport, Croydon 5777 [0606 


AIRCRAFT SERVICING 


ROOKLANDS AVIATION, Ltd Brooklands Aero 
drome, Weybridge. C. of A. overhauls, modifications 
and conversions. Tel.: Byfleet 436 (0305 
RACK detection by Magna Flux. A.R.B. Certificate of 
Compliance cove ioral for aircraft parts. Prompt ser 

vices; reasonable cha 
AND 8. AIRC RAF" T. 

e 1600 (Extn. 307) 
EPAIRS and C. of A. overhaul for all types of aircraft 
Brooklands Aviation, Ltd., Civil Repair Service 
Sywell Aerodrome, Northampton. Tel.: Moulton 3218 
[ 


Blackbushe Airport, Camberlev 
(031 


0307 


BUSINESS OPPORTUNITIES 


YNSTRUMENTS, Ltd.. are open to consider the de 

velopment and manufacture of new inventions relating 
to aircraft instruments. Particulars of inventions (which 
should have been covered by patents), should be sent for the 
attention of the Managing Director, Wynstruments, Ltd 
Staverton Aerodrome, Cheltenham Road, Gloucester. [914] 


CARAVANS 
CARAVAN in a cold climate 


URELY ex-editor caravan paper, living in van 13 years 

with U.K.'s largest selection guaranteed uncondition 
ally with free repairs and vans lent, shoulcd know the 
warmest vans in our horrid climate! Caravan Residents 
Association to help you. £25 deposit ient on h.p. terms 
Free fares over 100 miles. All branches open 7 days a week 
So why not write for 1 lb. free brochures and advice articles 
to Dept. F. Taplow, please.—A. 8. Jenkinson, Ltd., Equal 
selection London Branch, 80 Oxford Street, W.1 el 
Langham 5606/7), 2 minutes Tottenham Court Road T abe 
Bath Road, Taplow, Bucks (Tel.: Maidenhead %3434/5/6), 
easy to reach—right on main A.4. Taplow station 4 min 
37/39 Hammersmith Bridge Road, W.6 (Tel.: Riverside 3141) 
one minute Hammersmith Broadway. (0690 





FLIGHT 


The first time an Ooslem Bird took off 
(backwards) from Gatwick we thought it 
was a helicopter—and when it turned 
round, it was! 


At the time, most of our staff were, as 
usual, hovering over the telephone, with 
enquiries coming in from all directions, 
but we soon became accustomed to the 
gyrations going on around and above us, 
and in fact our proficiency in doing every- 
thing possible on the spot has increased 
since then. 


For instance, in addition to supplying 
the whole range of aeronautical equip- 
ment, components and accessories (ARB 
and AID approved) and new and used air- 
craft of every description, we have, here 
at Gatwick, fully equipped radio labora- 
tories and electrical workshops under the 
supervision of approved inspectors. We 
can undertake radio and radar installa- 
complete, or overhaul, test and 
parts—with a 


tions, 
repair of 
remarkably quick turn-round. 


component 


As you will have noticed in the foregoing 
pages—there’s a great deal of torque 
about helicopters; they are fascinating 
things to watch, too. If you are thinking 
of coming to Gatwick to have a look at 
B.E.A., we hope you will drop in and look 
us up—we would like to show you round! 


fd 
AY» ROCON TAC TS 


/ wt é 


carvice LIRPORT. uORity SURREY 


TELEPHONE HORLEY 1510 CABLES AEROCON HORLEY 





CARAVANS 


EW “Statesman, £1,065 Other 
£399/10, New Glider 4-berth de luxe 
2-berth, £212. Safari, £368. Towing. Hire 
2113 


Manties Garages, Ltd., Biggleswade. Tel. 


Berkeleys from 

£398/10/-, and 

porney 
(036 367 


CAPACITY AVAILABLE 
APACITY available for 
batch or prototype. 
welding.—Box 4571. 


work. Small 
Approved 
(9116 


sheet-metal 
Own toolmaking. 


CLOTHING 


A.F. and R.N. officers 

e selection of R.A.F. officers’ kits for sale 
conditioned.—Fisher's Service Outfitters, 85-88, 
ton St., Woolwich. Tel.: Woolwich 1065 


CLUBS 
REDHILL FLYING CLUB 


EARN to fly at Redhill 
London's nearest flying centre 
Park Corner, £3/10/- per hour dual; from 2/10)- solo; 
instrument flying, instructors’ and advanced courses 
Attractive clubhouse with full catering facilities.—Tel 
Nutfield Ridge 2245 (0847 
I ERTS and ESSEX AERO CLUB, Broxbourne Aero 
drome, Nazeing, Essex. M.C.A. approved 30-hour 
course, solo flying from 30/- per hour; residential; trial 
lessons, 35/-; train from Liverpool Street, or Green Line 
Coach 715, Tel.: Hoddesdon 2453, 2421, 3075 (0230 


uniforms purchased; large 
new and re 
Welling 

[0567 


Aerodrome, Surrey, South 
23 miles from Hyde 


CONSULTANTS 
W. SUTTON (CONSULTANTS), Ltd 
e Place, Cheltenham. Tel 
V JING COMMANDER R. H,. STOCKEN, F.R, Ae 8 
House, 109, Jermyn St., London, 8.W.1. T 
hall 8863 


Landsdown 
{OTE 


(0419 


HANGARS 


pyAnears yo S* E (A™ or 


HAG AR (all steel) 131ft overall span x 150ft to 250ft 
jong, clear opening 119ft 6in wide x 27ft 6in high 
oars both ends (gable end optional Covered 

estos or steel sheets. Glazing tn sides 
Hosa (all steel) 212ft 6in overall span x 150ft to 
~O1t long, clear opening 200ft wide x 40ft high 
Doors both ends (gable end cptional), Covered 
asbestos or steel sheets Glazing in roof and 
a 20ft span annexes on one or both sides if 

equired 

Romney HUTS. Suitable for airfield stores or offices 
Curved buildings 35ft span, covered corrugated 

steel sheets. Ends as required; ex-stock, 


BELEMAN PEANGARS, J OTD 
4 


TERMINAL HOUSE 
GROSVENOR GARDENS, 
London, 8.W.1 
Unitstruct, Sowest, 


MISCELLANEOUS 

power units, type 1-A, model 
4,100 r.p.m. New and unused tn 
1 ower Glory Mill 
{9133 


Grams London (0880 


AURENCE 
-D, 10 h.p., 
original crates 
Wooburn Green, 


PACKING AND SHIPPING 


R AND J. PARKS, Ltd., 143-9, Fenchurch 8t., E.C 
e Tel.: Mansion House 3083, Official packers and ship 
{00 


pers to the aircraft industry 


PERSONAL 


DVERTISER. 6,000 hr, A.L.T.P. and full instruct 
endors., very anxious to ‘jockey’ any aircraft in this 
year's Nat jonal Air Races. Services naturally offered gratis 
Box 4700 (9106 


PUBLIC ANNOUNCEMENTS 
IR "P°RANSPORT DVISORY YOUNCIL 
cout C 


dhe Air Transport Advisory Council give notice that 
they have received the undermentioned applications 
to operate scheduled air services " 
At PLICATION No. I41 from Airviews, Ltd., of Ringway 
Airport, Manchester, for an inclusive tour service with 
D.H. 89 aircraft for the carriage of passengers and supple 
mentary freight between Manchester and Jersey, with an 
intermediate traffic stop at Leeds, at a frequency of one 
to two services weekly during the period from May Ist 
1953 to October 3ist, 1953 
PPLICATION No. 142 from British Overseas Airways 
Corporation, of Airways House, Brentford, Middlesex, 
for a normal scheduled service with Argonaut aircraft 
(or comparable type according to operational necessity) 
and Bristol 175 aircraft (when available) for the carriage 
supplementary freight and mail between 
. with intermediate traffic stops at 
Rome and Mafraq or Amman when operationally 
at a frequency of one service weekly initially 
increasing subject to traffic demand, during the period 
from April, 1963 to March, 1963 
"J*HESE applications will be considered by the Council 
inder the Terms of Reference issued to them by the 
Minister of Civil Aviation on July 3th, 1952. Any represent 
ations or objections with regard to these applications must 
be made in writing, stating the reasons, and must reach 
the Council within 14 days of the date of this advertisement 
addressed to the Secretary, Air Transport Advisory 
Counct!, 9 Buckingham Gate, London. 8.W.1, from whom 
further details of the applications may be obtained. When 
an obiection is made to an application by another :ir 
transport company on the grounds that they are applying 
to operate the route or part of route tn question, their 
application, if not already submitted to the Council, must 
reach them within the period allowed for the making of 
representations or objections (9147 


TUITION 
VIGATION OF TQ ALING 
A ye“ 


auxiliary 
24 volts 
Lipton Products, Ltd 
Bucks. Tel.: Bourne End 680 


is the 
or by 
direct 
Apply 


I AVE you got your Civil Pilot's Licence NOW 
time to study, either by personal postal means 
attending at our lecture premises. Vacancies for 
tuition very limited owing to heavy bookings 
i nmediately 
E do not have to live on an old reputation as we are 
building a new one day by day. Our students’ successes 
and our methods have proved themselves the foremost in 
the country 
( BTAIN free details and prospectus from 
LTD 40, Central Chambers, FALIN( 
ind Station). Tel 


AVIG ATION 
W.5 (opposite 


Ealing Broadway Undergro Ealing ' 849 
248 





TUITION 
CAREER IN (VIVIL AVIATION 


Complete training facilities to M.C.A. application of 
1.C.A.0. standards, for all professional pilot/navigator 
qualifications on the FULL-TIME rsonal coaching 
basis) or “STUDY-AB-YOU-WORK Geseons questions 
model answers) method. Ideal those in Services or seeking 
higher licences 
COMMERCIAL, INSTRUMENT RATING 
RADIO TELEPHONY, SENIOR COMMERCIAL 
A.L.T.P. (ALSO CONVERBION), FLIGHT NAVIGATOR 
A.R.B.-TYPE RATINGS (GENERAL AND SPECIFIC) 
All simulated procedures with briefing for instrument 
flight test 
Flying instruction at best rates 
Assistance in securing employment 
WRITE FOR ADVICE WITHOUT OBLIGATION. AT THE 
RECENT A.L.T.P. EXAMINATIONS, THERE WERE 
EIGHT SUCCESSES, ALL STUDENTS OF THIS SCHOOL 
COURSES BEGIN EARLY FEBRUARY, THEN ALTER 
"ING MON 8 

ONDON SCHOOL OF AIR NAVIGATION (1949), Ltd., 
4 33, Ovington Square, Knightsbridge, London, 8.W.3 
Tel,: KENsington 622) (0277 


TWIN Can 


Gen VI aircraft, fitted radio, & per hour, dual or solo 
J Southend Flying School, Essex, Rochford 56204, (0333 


IR SERVICK TRAINING HAMBLE provides train 
ing in all branches of aviation in their flying, navi 

gation, radio and engineering schools, 
I ETAILS of the numerous ‘‘abinitio"’ and conversion 
courses available will be forwarded on application to 
Training, Ltd., Hamble, 
0g70 


the Commandant, Air Service 
Southampton 
EAKN to fly for £24; instructors’ licences and instru 
4 ment flying for £3 an hour; night flying £3/10/- an hour 
residence 5 ens, weekly. Approved M.C.A. private pilot's 
licence course.—Wiltshire School of Flying, Ltd., Thrux 
ton Aerodrome, Andover, Hants (0253 
A F.R.Ae.S8., A.R.B.Certs., A.M.1.Mech.E., ete., on ‘no 
¢ pass no fee'’ terms; over 95% successes, For details 
of exams and course all branches of aeronautical 
work, navigation, mechnical eng., write for 144-page 
handbook free, B.1.E.T. (Dept. 702), 17, Stratford Place 
London, W.1 {0707 
ERONAUTICAL, automobile or agricultural engineer 
ing. Practical full-day workshop training with graded 
technical courses for students with or without G.C.E 
Short pre-call up or refresher courses. Syllabus from En 
in Charge, College of Aeronautical Engineering, 
Street, Chelsea. Flaxman 0021. {0019 
YOMMERCIAL, pilots’ licences, technical ‘‘General" and 
A type-rating, conversions, personal instruction. Five 
day full-time course for specific type. Special arrange 
ments for urgent requirements Syllabus from 
College of Aeronautical Engineering, Sydney Street 
sea. Flaxman 0021 
E! Brochure giving details of courses in all branches 
overing A.F.R.Ae.8., A.R.B.Certs., M.C.A 
We are the only postal training college 
operated by an industrial organization. Write to E.M.I 
Institutes, Postal Division, Dept. F26, 43, Grove Park 
Road, London, W.4. (Associated with H.M.V.) (0926 
OUTHEND-ON-SEA MUNICIPAL FLYING SCHOOL 
Easex. Tel.: Rochford 56204. Comprehensive training 
for private, commercial licences and instructors’ endorse 
ments. M.C.A. approved for 30-hour course. Tiger Moth 
and Auster aircraft fitted with radio. Special facilities for 
training in instrument ratings. Hourly rates: solo, day £3; 
night &4, Dual 5/- extra, Contract rate £2/10/-, Link trainer 
10/-. No fees or subscriptions, Trial lesson, 30/-. (0332 


SITUATIONS VACANT 
The engagement of persons answering these advertisements 
must be made through the local office of the Ministry of Labour 
and National Service, etc., if the applicant ts a man aged 18-64 
or a woman aged 18-59 tnclusive, unless he or she or the em 
ployer is excepted from the provisions of The Notification of 
/acanctes Order 1962. 


ICKERS-ARMSTRONGS, Ltd., 
inspectors of good experience, 
types of works 
N GUIDED WEAPONS 
Electronics 


oO” AIRCRAFT 
Detail and assembly fitting 
Machine Shop 


Tool Room 
Tinsmiths 
Experimental aircraft structure. 

ATS Employment Manager, Vickers-Armstrongs 
Ltd, (Aircraft Section), Weybridge, Surrey 
PPLICATIONS, with certain exceptions, are subject 
to the approval of the Ministry of Labour and 

National Service (9121 


xene ARMSTRONGS Ltd. (Aircraft Section) have 
acancies at their oes Depot (nr. Bournemouth, 
Hants). for the following | Sta 
ESIGN DItAw GHTSMEN 
(aircraft oxpes ‘ le r: e preferable, but not essential) 
AIRCRAFT STRESSMEN 
SENIOR AND JUNIOR WEIGHTS ENGINEERS 
(for aircraft work in design office) 
ATELY in writing, to the Employment Manager, Vic 
kers-Armstrongs, Ltd. (Aircraft Section), Weybridge 
Surrey 
PPLICATIONS, with certain exceptions, are subject to 
the approval of the Ministry of Labour and National 
Service. (9144 


HE COLLEGE OF AERONAUTICS 


have vacancies for 
to cover the following 


ESEARCH assistant required in Department of Aero 

dynamics to assist in experimental research. The 
laboratories of the department are fully equipped with 
modern wind tunnele and ancillary apparatus, and a 
variety of research tnvestigations are being made, many 
of which are Government sponsored The research 
assistant will be required in the first instance to assist 
on important work in a supersonic tunne! of 9-in, square 
working se*vion, Good honours degree in engineering or 
acience, or its equivalent, with a knowledge of aero 
dynamics and training and aptitude for experimental 
work essential Knowledge of electronic techniques 
desirable. Every assistance and facility will be given 
where possibie, to the successful applicant to work for a 
higher degree, and he will be encouraged to further his 
knowledge and experience in every way. Salary up to 
£600 per annum depending upon qualifications and exper! 
ence.—Applications, giving full particulars and containing 
the names and addresses of not more than three referees 


to the Registrar, The College of Aeronautics, Cranfield, 
72 


Bletchley, Bucks. Closing date February 16th, 1953. [917 


FLIGHT 


FLYING EQUIPMENT 
DELIVERY FROM STOCK 
ili HELMETS 
MASKS 
TUBES 

RECEIVERS 

MIC. ASSYS. 


GOGGLES 
FLYING SUITS 
e 
SPARES IN 
STOCK FOR 
TYPE 57 MIC. 
ASSYS. 


The oldest name for pilo‘s’ ee, equipment in the 
country. 


Terms to Flying Clubs Trade Supplied. 
Send 3d. in stamps for illustrated catalogue. 


D. LEWIS LTD. (Dept. F) 
Leather Clothing Manufacturers for Home or Export 
124 GT. PORTLAND ST., LONDON, W.1 
Tel.: Museum 4314. Aviakit, Wesdo, London 


Grams : : 














DESIGN 
DRAUGHTSMEN 


Vacancies exist for 


SENIOR AND JUNIOR 
DESIGN DRAUGHTSMEN 


in the Engineering and Research Depart- 
ments of the company. Applicants with 
previous experience in the design of air- 
craft instruments, electrical/electronic 
equipment and small mechanisms will be 
preferred, but general technical ability 
will be the first consideration. Perman- 
ent progressive posts, with superannua- 
tion benefits. Apply to the 


PERSONNEL MANAGER, 


SMITH’S 
AIRCRAFT INSTRUMENTS LTD. 
BISHOPS CLEEVE, near CHELTENHAM 


quoting references, full particulars of 
previous experience, and salary required. 

















AUTO PILOT UNITS 


For A3 and A3A Installations 


£65 0 0 
£65 0 0 


Turn and Bank Units - - 
Rudder Units - - - - = 
Mounting Units - - - - £75 0 0 
Servo Units - - - - - - £75 0 0 


A.R.B. Released Ex-Stock Delivery 
Also other units always available 





Staxvavia 
BLACKBUSHE AIRPORT 


CAMBERLEY, SURREY 
Tel.: Camberley 1600 











AIRCRAFT SPRING WASHERS 


TO B.S. 
SPECIFICATION 
S.P.47 


CROSS MFG. 








(1938) LTD., COMBE DOWN, BATH 
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SITUATIONS VACANT 
ENTRAL AFRICAN Always YORPORATION, 


HE Board of Central African Airways pd on ane 
invites written applications for the post of GENERA 
MANAGER. 
ee 7 Corporation, with its Head Office at Salisbury, 
Southern Rhodesia, operates scheduled passenger, 
mail and freight services between Central Africa and 
Johannesburg and Nairobi, as well as internal and feeder 
services in Southern Rhodesia, Northern Rhodesia and 
Nyasaland, and in addition has applied for a licence to 
operate a ‘‘coach"’ service between Salisbury and London. 
HE aircraft in use are Vikings and Beavers, over @ 
route mileage in Africa of 7.885. The average number 
of passengers ¢ arried monthly in the year ended November 
Wth, 1952, was 7,729 and the hours flown for the same 12 
months amounted to 20,695 
Coe IONS OF SERVICE: The 
conditions are 
(a EMOLUMENTS: Salary scale £2,400 per annum, 
rising by annual increments of £100 to £2,800 per 


present principal 


annum 

(b) LEAVE: Per year of service and in accordance with 
the provisions of the Corporation's standard con- 
ditions of employment, vacation leave (cumulative) 
at a rate equivalent to 36 days per annum, and 
occasional leave (non-cumulative) six days per 
annum, In addition, sick leave on full pay up to 21 
days in the first year, 42 days in the second year, 
and 90 days in the third and subsequent years of 


service 

(c) TRAVEL: Certain travel privileges are accorded to 
eg official and his family in accordance with regu- 
lations in force from time to time. 

(d TERMINATION OF SERVICE: Three months’ notice 
. piper side within the first two years of service, 

d thereafter six months 
(e MEMBE RSHIP of the Corporation’s pension scheme 
will be compulsory. 
PPLICANTS should state 


a FULL name and address. 
(b AGE next birthday, and place of birth. 
c NATIONALITY at birth and present nationality. 
d ae AL state and number of dependent children, 
e PARTICU LARS of service in H.M. Forces, if any 
f EDUCATIONAL details. 


( $) DETAILS of career to date, including experience in 
$ any air force or civil aviation undertaking, and 
licences held, if any 
( PRESENT employment and name and address of 
employer 
i LENGTH of notice required to commence duties. 
i) NAMES and addresses of persons to whom reference 
can be made. 
OTE: If desired, written references can be forwarded, 
but these must be copies only, as responsibility cannot 
be accepted for originals 
PPLICATIONS should be addressed to the Chairman, 
Central African Airways Corporation, P.O. Box 1979, 
Salisbury, Southern Rhodesia, so as to arrive not later 
than February 15th, 1953. Envelopes must be endorsed 
G.M.APP. in the Po left-hand corner. 
« December 29th, 195: (9145 





ILOTS 


EST AFRICAN AIRWAYS CORPORATION have 
vacancies for pilots to be appointed as junior cap 
tains and invite applications from pilots who hold a 
current Airline Transport Pilot's Licence. West African 
Airways Corporation have an expanding fleet of Marathon, 
Dove and Wayfarer aircraft. 
ALARY according to qualifications and experience 
within the range of £1,660 per annum and £1,960 per 
annu 
re i fully furnished accommodation is provided in 
West Africa, but married men on initial engagement 
may be required to serve for a few months before being 
joined by their families. 
LE return passages are provided each tour for the 
employee, his wife and up to two children, not exceed- 
ing 18 years of age 
OURS of duty will be from 12 to 15 months with leave 
on full salary at the rate of one-fifth of the period of 
service in West Africa. 
ONDITIONS of service will include membership of 
a pension scheme allowing retirement at 45, subject to 
@ minimum of 10 years’ service. (Retirement five years 
earlier may be arranged by mutual agreement.) In the 
case of employees not completing 10 years’ service, a 
gratuity arrangement exists whereby, subject to a mini- 
mum of four years’ service, a payment at the rate of £150 
for each full year of service will be made on termination of 
appointment. 
COMPREHENSIVE contributory medical 
exists for employees and their families. 
PPLICATIONS should be submitted to the local 
Agents of W.A.A.C., B.O.A.C., Airways House (Room 
105), Great West Road, Brentford, Middlesex. (0740 


i * mead OFFICERS 


EST AFRICAN AIRWAYS CORPORATION have 
vacancies for radio officers. Essentia) qualifications 
7 lude possession of curre nh M.C.A. Ist class flight radio 
elegraphy operator's licence. 
ALARY according to qualifications and experience 
within the range of £1,100 per annum to £1,300 per 
annum (all-in 
N lieu of benefits from a pension scheme, radio officers 
receive a bonus of £37/10/- for each completed three 
months of service 
je fully furnished accommodation is provided in 
West Africa, but married men on initial engagement 
may he revuired to serve for a few months before being 
joined by their families 
REE return passages are provided each tour for the 
emplovee, his wife, and up to two children, not exceed- 
ine 18 vears of age 
fi iy JURS of duty will be from 12 to 15 months with leave 
on full salary at the rate of one-fifth of the period of 
service in West Africa 
AT ICATIONS should be submitted to the Local 
Agents of W.A.A.C.. British Overseas Airways Cor- 
poration, Airways House (Room 105), Great West Road, 
Brentford, Middlesex. (0741 


ras CITY AIRWAYS, Ltd. 


scheme 


ACANCY exists in fully approved workshop for A and/or 

B licensed radio engineer. Applications for interview, 

all expenses will be paid, to Manager, Blackbushe Airport, 
Camberley 9080 








Dermatitis, production’s greatest enemy, 
can soon put the best hands out of action. 
Where industrial irritants — oils and sol- 
vents — are being constantly handled, 
Rozalex is essential. It creates a barrier 
against dermatitis. There is a type for 
every trade. Send for free sample and 
leaflet “The Skin in Industry’’ to Rozalex 
Ltd., 10 Norfolk Street, Manchester 2. 


DERMATITIS BARRIER CREAMS 





WOLVERHAMPTON 
AVIATION LTD. 


£5,000 AVRO 19. Series 2. Executive model, 
Cheetah 15 engines, low engine hours; full 
C. of A.; dual control; metal wings and tail 
plane; radio T.R. 1154/55, 1143A, S.B.A. 
Type K.R.2. 

£1,750 RAPIDE. Full C. of A.; low engine 
hours; 8-seater; exceptional condition. 
Would make ideal executive model. 
£1,750 GEMINI fa. C. of A. expires June, 
1953. Ekco radio, eleven-channel; perfect 
condition; standard instruments. 

£550 AUSTER J.4. Airframe and engine 
only 91 hours since new; full C. of A. 
A beautiful aeroplane. 

£375 TIGER MOTH. Full C. of A.; low 
engine hours; wired for N/F; splendid 
condition. 


All with immediate delivery. 
THE LEADING LIGHT AIRCRAFT 
ayn ia aes WOLVERIOIOT ON 

tel. FOROHOUSES 2228 








MUIR & ADIE LTD. 


Croydon Airport, Surrey, England 
bi 


Cables: Muirair, Croydon. 


EXPORTERS OF 
SPARES FOR TIGER MOTH, RAPIDE, 
AND CONSUL AIRCRAFT. OVERSEAS 
BUYERS PLEASE SEND FOR LISTS. 


Keenest Prices C.1.F. Quotations by return 











FLIGHT 


SITUATIONS VACANT 
Ss" ER CITY AIRWAYS, Ltd. 


PPLICATIONS are invited from experienced A and/or 

C licensed engineers for ground and flying duties; 

preferably, but not essentially, endorsed for Bristol 170 

Hercules engines.—Write for interview, all expenses will 

be paid, to Manager, Blackbushe Airport, Camberley wee 

(908 

ENIOR mechanical draughtsman required with some 

aircraft and/or sheet metal experience, H.N.C. Stan 

dard. Good salary and conditions, bonus and pension 

> with canteen and social club 

’: Redwing, Ltd., 340, Bensham Lane ‘Thorntcs 

7 al Wi 

ENIOR drauchtsmen. Two required. Experience of Air 

craft fuel systems desirable but not essential, interest 

ing work on new projects. South Coast town.—Write 

stating salary and previous experience to Box 4701. [9138 

Cees AIR SERVICES, Cardiff Airport, require for 

responsible positions *‘A’’ and “‘C’’ engineers covering 

Dove, Rapide, Proctor, Auster, or with ability to extend 
licence within six months. 

PPLY: Chief Engineer. rosen 


OLLAND AIRCRAFT, Ltd., require senior and junior 
draughtsmen for an interesting programme of air 
craft work. Applications to the Personnel Manager 
Folland Aircraft, Limited, Hamble, Hants. [91K 
KYWAYS, Ltd., are extending their York fleet and 
require additional navigating and second officers with 
appropriate M.C.A. licences.—-Applications to the Person 
nel Manager, 6-7, Berkeley Street, London, W.1 (0290 
ICENSED radio engineer and radio mechanics at our 
.4 base at Stansted Airport, Essex. Apply by letter or 
telephone to the Senior Radio Engineer, Aviation Traders, 
Ltd., Southend Airport, Essex. Tel.: Rochford 56491. [0950 
ACANCIES exist for draughtsmen and stressmen 
possessing keenness and initiative.—Applications, 
giving full details. to Personnel Supervisor. Hawker 
Aircraft Ltd., Canbury Park Road, Kingston-on Thames. 
v1 
IRCRAFT and mechanical draughtsmen required. 
Senior and intermediate grades. Applications detailing 
experience, qualifications and salary required, to the Chief 
Draughtsman, Graviner Colnbrook, Poyle Mill, Colnbrook, 
Bucks. (914: 
po Nile and intermediate design draughtsmen, with 
good experience of aircraft or light structural or 
mechanical engineering, required for aircraft and arma 
ment project work.—Apply by letter to Portsmouth Avia- 
tion, Ltd., The Airport, Portsmouth. (8878 
"TECHNICAL illustrator required, aged 23 or over, with 
considerable practical experience.—Applications in 
writing to Personnel Manager, Percival Aircraft, Ltd., 
Luton Airport, Beds, stating age, experience and salary 
required (06093 
PPLICATIONS invited for designing draughtsmen, 
structures and electrical, also draughtsmen for modi 
fication leaflets, trial installations, etc.—Applications to 
Chief Draughtsman, the de Havilland Aircraft Co., Ltd., 
Airspeed Division, Christchurch, Hants. (9125 
LOSTER AIRCRAFT Co., Ltd., have vacancies for 
aircraft design draughtsmen and electrical draughts- 
men.—Write, giving full details of previous experience, 
age and salary required, to Employment Officer, G.A.C., 
Ltd., Hucclecote, Glos. {0910 
IG and tool draughtsmen, fully experienced, required by 
Percival Aircraft, Ltd., Luton Airport, Beds. Good 
working conditions and full welfare facilities, including 
staff pension scheme.—Applications to the Personnel 
Manager, stating age, experience, salary required. [0600 
WO senior draughtsmen required for work on gras 
turbine fuel systems. Experience in light hydraulics 
an advantage but not essential.—Apply. in writing, to 
Personnel Department, Joseph Lucas (Gas Turbine Equip- 
ment) Ltd., Shaftmoor Lane, Hall Green, ee 
9 
KYWAYS of London require a Middle East representa- 
tive to be based in Malta. Knowledge of aviation and 
administration essential. Salary and overseas allow 
ances according to qualifications and experience..-Write 
with full details, to the Personnel Manager, Skywavs 
7 Berkeley Street, W.1. (9170 
M. HOBSON, Ltd., invite applications for positions in 
e the drawing office as follows: designers, detail and 
modification draughtsmen, checkers, stressmen. The work 
is concerned with interesting projects connected with fuel 
metering equipment and hydraulic fiving controls for air 
craft.—Hobson Works, Fordhouses, Wolverhampton. [0420 
RMSTRONG SIDDELEY MOTORS have vacancies for 
two designers in their rocket design office. Age 23-30 
With H.N.C. or higher qualifications. Air frame or engine 
experience advantageous. Capable men have excellent 
opportunities,—Repivy to Reference SA5, Personnel Man 
ager, Armstrong Siddeley Motors, Coventry (9143 
VACANCY exists for a chief stressman to take charee 
of department dealing with pneumatic and hydranlic 
components, wheels and brakes. Degree essential. Prefer 
ably with knowledge of M.O.S. and A.R.B. Design approval 
procedure.—Please write, giving details of qualifications 
and experience, to General Manager, Dunlop Rubber Co 
Ltd., Aviation Division, Foleshill, Coventry. [9096 
ArrLnA TIONS are invited from senior and _ inter 
mediate design draughtsmen. Exverience of aero 
engine design desirable, but not essential. Also checkers 
—Please write. stating age and giving details of previous 
experience in chronological order. to the Personne! Officer 
The de Havilland Engine Co., Ltd., Stag Lane, Edgware 
Middlesex. (ose 
ser laboratory assistants (male) required by Percival 
Aircraft. I.td.. Luton Airport, Reds. National Cert! 
ficate standard and previous experience on design of test 
laboratory eonipment desirable. Good welfare facilities 
including staff pension scheme.—Applications, stating 
oualifications, exverience, age and salary required. to 
Personnel Manager [0696 
EQUIRED immediately by Percival Aircraft, Ltd 
Luton Airport, Beds. several drauehtsmen with com 
prehensive exnerience of enevine installations and allied 
systems. Good welfare facilities, including staff nension 
acheme.—Anpnlications, in writing, stating age, avalifica 
tions, experience and salary required, to the Personne! 
Manager (0801 
E’ PCTRONIC engineer required for turbine laboratory 
4 Should possess a degree tn electrical engineering and 
previous laboratory experience in physics, electrical 
enrineerine or instrument technoloey would he an ad 
vatage. (Situation S.W. Middlesex.)\—Send details of 
onalifications, experience and salary required to Por 
4759 (9153 
ACANCIES exist for senior, intermediate and juntor 
design draughtamen for work on new aircraft. Per 
manent positions for suitable applicants. Facilities for 
cheap fivine with firm's flying club. Assistance given with 
housing accommodation, —Applications tn writing, stating 
age, experience and salary required to Chief Designer 
Auster Aircraft, Ltd., Rearsby, Leics. (9197 











DOWTY 
EQUIPMENT 
LIMITED 


require first class sound 


PRACTICAL ENGINEERS 
preferably with some experience of 
design, development and testing of 
jet engine accessories, particularly 
flow, acceleration and speed govern- 
ing controls, burners and pumps. 
Exceptional prospects of advancement. 
SENIOR DRAUGHTSMEN 
required for development work on 
fuel systems. Experience on light 
hydraulic or pneumatic controls 
acceptable. 

SENIOR DRAUGHTSMEN 
for hydraulic and undercarriage 
department also required. 
jiG & TOOL DRAUGHTSMEN 
STRESSMEN AND 
TECHNICAL WRITER 
Important positions with prospects. 
The Company’s conditions are excep- 
tionally good. There is a realistic 
pension scheme and the environment 
is ideal. 

The Company employs a Housing 
Officer who will render every 
assistance, 


Write, preferably in tabulated form, to 
PERSONNEL MANAGER, 
DOWTY EQUIPMENT LTD. 
CHELTENHAM 

















HANDLEY 
PAGE 
(Reading) 


LIMITED 


THE AERODROME 
WOODLEY, READING 


have vacancies in their Design 
Offices on a large, new, super- 
priority project for 


Section Leaders, Senior 
and Intermediate Air- 
frame Draughtsmen, 
Senior, Intermediate and 
Junior Stressmen and 
Intermediate and Junior 
Weights Engineers. 


High salaries offered and good 
opportunities for advancement. 
Excellent pension and Life 
Assurance Scheme, and Housing 
Assistance given. Write, giving 
full particulars of experience 
and details of Housing Assis- 
tance required, to the 


PERSONNEL OFFICER 
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SITUATIONS VACANT 


OCKET motor installations, draughtemen required for 
work on installation of propulsive unit in latest types 
of aircraft and for A.T.O. units. Five-day week, canteen 
and social club facilities.-Please write in confidence, giv 
ing details of previous experience to the Personnel Officer, 
The de Havilland Engine Company, Limited, Stag Lane, 
Edgware, Middlesex. (9104 
ANTED, @ graduate or chartered engineer with 
thorough knowledge of aviation and a special know 
ledge of aero engines, for @ senior technical sales appoint- 
ment in large oil company in U.K. Age: 30/40. Salary 
according to qualifications and experience.—-Apply, giving 
full details of qualifications and ex erience, to Box 4473. 
Replies will only be sent to those selected for interview. 3 
(91 


SENIOR design draughtsman with good technical back 
ground required for interesting work on power operated 
fiying controls. Must be fully experienced in precision 
mechanical engineering, and capable of carrying out com- 
leve designs, Knowledge of hydraulics necessary, Excel- 
ent prospects of advancement. Pension scheme. Full 
details in writing of experience, etc., to the Personnel 
Manager, The Fairey Aviation Co, Ltd., Hayes, Middx. (9146 
NTEGRAL, Ltd., Birmingham Road, Wolverhampton, 
invite applications for vacancies on the staff in the 
design department for draughtsmen and technical writers 
for interesting work on aircraft hydraulic mechanisms. 
Experience of aircraft component design and good techni- 
cal qualifications are an advantage. Will applicants please 
state age, qualifications, details of experience, and salary 
required (9083 
PPLICATIONS ere invited from design draughtsmen 
and stressmen, also technical assistants with com- 
bined design and pecking began experience for work on both 
reciprocating and gas turbine aero-engines,— Applications 
should state full particulars of experience and qualifica- 
tions and should be addressed to the Personnel Officer, 
The de Havilland Engine Co., Ltd., Stag Lane, Edgware 
Middlesex (0932 
IR FORCE, Naval, civil and helicopter aircraft all 
under design and development at Percival Aircraft, 
Ltd., Luton Airport, Beds. Applications are invited from 
senior and junior draughtsmen and stressmen, for work on 
this interesting programme. Good welfare facilities, in 
cluding staff reo scheme.--Write, giving details of 
experience and salary required, to Personnel Manager. . 
{06° 


OLLS-ROYCE, Ltd., Glasgow, require junior and senior 

technical assistants for technical investigation, pro 
duction development and repair engineering work on gas 
turbine engines. Positions hold opportunities for overseas 
appointments with the company. Minimum technical 
qualifications: Higher National Certificate. Reply, stating 
age, qualifications, experience and salary required, to The 
Personnel Manager, Rolls-Royce, Ltd., Hillington, Glas 
gow, 8.W.2, marking applications TE/3, (9092 


IR W. G. ARMSTRONG WHITWORTH AIRCRAFT, 

Ltd., Armaments Division, have vacancies for senior 
and intermediate designers, stressmen and aerodynami- 
cists to undertake design and development work on guided 
missiles. Applicants should have sound qualifications and 
aeronautical experience but not necessarily in the guided 
missile field. pplications to the Chief Engineer, Sir 
W. G. Armstrong Whitworth Aircraft, Ltd., Areaamonse 
(915 


Division, Baginton, nr, Coventry, 
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SITUATIONS VACANT 


NGLISH ELECTRIC Co, Ltd., Luton, have a vacancy 
for a structural test rig designer for detail work on 
test rigs. Applicants must have had severa) years 
drawing office experience, preferably on similar work and 
have served an apprenticeship. Opportunities will ro 
afforded to the successful applicant to take part 
practical experimental work.—Write, Oetien full Mretatis, 
mentioning reference 1042B, to ree is _— tric 
Co. Ltd., 336-337 Strand, London W.C. 9169 
ECHNICAL assistants required aa aircraft a 
ance estimation. and operating economics. Approxi- 
mately of H.N.C. or degree standard, preferably with 
some aircraft technical experience. Technical assistants 
also required for propulsion investigations with similar 
academic qualifications and experience on jet engine work. 
Apply, with full particulars of qualifications and 6 
ence, to Personnel Manager, D, Napier and Son td 
Luton Airport, Beds 
T reauired b sales representative. Age 30-40 Bs =; 
required by aircraft accessory manufacturers situated 
35 miles London. Applicants must possess sound know- 
Gan of the aircraft industry; have had experience in a 
similar position, and have own car. Salary &575-£625, 
pee expenses. Superannuation scheme. Five-day week.- 
/rite, in first instance, giving details of past experience, 
to Personnel Manager, Western Manufac- 
The Aerodrome, Reading, —— 
1 


in confidence, 
turing (Reading) Ltd., 


Aveo. ita NAMICIST required by The English Electric 
, Luton, for work on supersonics with par- 
ticular a - to the study of oscillating aerofoil 
theory. Candidates must have a good degree, aptitude 
for mathematics and experience in theoretical aero- 
dynamics. Post-graduate qualifications an advantage. 
Salary according to experience and qualifications. 
Write, giving full details, mentioning reference 457D, to 
The English Electric Co., Ltd., 336-337 Strand, London 
W.C.2. {9168 
ILOT’S safety equipment operator required to take 
charge of pict 8 safety equipment. Applicants must 
have practical experience of maintaining modern para- 
chute, ejection seat and allied equipment, and be capable 
of keeping accurate records of the movement and main- 
tenance of such equipment. Work at Dunsfold Aerodrome, 
Guildford, Surrey.~gWrite in first instance briefly stating 
age, experience a present employment to Personnel 
Supervisor, Hawker* Aircraft Ltd., Kingston on-Thames, 
Surrey. ‘ (9155 


COTTON BAGS 


FOR SPARE PARTS, etc. 


WALTER H. FELTHAM & SON, LTD. 


Imperial Works, Tower Bridge Road 
Telephone : HOP 1784 LONDON, 8.E.1 
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SITUATIONS VACANT 


IR W. G. ARMSTRONG WHITWORTH AIRCRAFT, 
Ltd., Armaments Division, have vacancies for senior 
and intermediate draughtsmen and stressmen to under- 
take design and development work on guided missiles. 
Applicants should have sound qualifications and prefer- 
ably some aeronautical experience. Good salaries and 
Chief ts for the right Rhee of men.—Applications to the 
thief Engineer, Sir W. G. Armstrong Whitworth Aircraft, 
Ltd., Armaments Division, Baginton, nr. Coventry. (9156 
ICENCED aircraft engineer hg we for service in 
Anglo-Egyptian Sudan. Must ess ‘“‘A’’ and ‘‘C’"’ 
licences with endorsement for Auster “aire raft (essential). 
Salary £E£900 per annum (no income tex payable), plus free 
accommodation. Free meals during campaigning season. 
Free pass e (including annual leave passage to U.K.) 
each way. © years’ contract after satisfactory comple- 
tion of probationary period.—Write (quoting ad. 768), 
stating age, fullest particulars of experience, licences 
and previous overseas employment, to Personnel Man- 
ager, Pest Control, Ltd., Bourn, Cambridge. (9152 
OUR design draughtsmen required immediately by 
progressive light engineering company, one hour of 
London. One with experience on aircraft fuel pumps; 
one with experience on aircraft fuel cocks and air valves; 
one with experience on electrical equipment for aircraft, 
and one with experience on aircraft generators. Super- 
annuation scheme. Salary range £600-£700 according to 
experience.—Write in first instance, giving details of age, 
experience and salary required, in confidence, to Per- 
sonnel Manager, Western no naa (Reading) Ltd., 
The Aerodrome, Reading, Be (9165 
HE ENGLISH ELECTRIC. Co. LTD., Luton, have a 
vacancy for a senior aerodynamics engineer for 
guided missile work involving both technical and 
administrative responsibility. Candidates must have a 
good degree or equivalent and be interested in pre-project, 
performance and assessment aspects. Previous experience 
of supersonics, stability and performance an advantage. 
Salary according to experience and qualifications.— 
Please write, giving full details, nets reference 
1078, to The English Electric Co., Ltd., 336-337 Strand, 
London W.C.2. (9167 


SITUATIONS WANTED 
ILOT, 1,400 hours’ flying. paatene tors Bl cat., ‘desires 
flying position at home.—Box 4822. (9162 
OMMERCIAL pilot, 4,000 hours, ex-R.N., free lance or 
private Mics, willing undertake additional duties if 
required.— 4820. 9160 
WO commercial pilots, under 30 yrs. of age, R.T.licences, 
singles and light twins, seek employment.- Reply Bos 


X-NAT. SERVICE pilot (21), 350 hr. Comm. licence, R.T. 
licence, oneining instrument rating. Anything, any- 
where.—Box 4726. (9148 
VIATION executive. 25 years’ experience, seeks posi- 
tion at home or abroad. French and German spoken. 
Box 4758. {9150 
A.F. pilot (25) due for release February. Nearly 1,000 
e hours, 750 Meteor aircraft; no M.C.A. licences as yet; 
—_ aying position preferably. But anything wae 
~s 

ILOT/RADIO operator. Recently obtained commercial 
licence and instrument rating (250 hours), also holds 
F.R.O. licence (3,600 hours), requires post where both 
licences may be used.—Box 4821 {9167 
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Ng finish and accuracy 


No. 2. Precise and immediate control of fuel is achieved by the frictionless design and extreme 
dimensional accuracy of this amplifier valve for pumps and control units. 


FUEL AND COMBUSTION SYSTEMS FOR GAS TURBINE ENGINES é A 


JOSEPH LUCAS (GAS TURBINE EQUIPMENT) LTO., BIRMINGHAM & BURNLEY 
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